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PUBLISHER'S LETTER 


V-chip is a sign of a 


weak society 


So the politicians have decided that all 
new TV sets should have V-chips installed. 


Announced during July as one of the meas- id 4 
ures in a crackdown on TV and video vio- | — ; Len 
lence, this must be one of the silliest deci- 1 b * 
sions made by the new Federal government. < š ja 


There is no doubt that we do have a big 
problem with violence in our society but 
putting V-chips in TV sets won't have any effect at all. So how would it 
work? The V-chip is supposed to sense the presence of violence in the 
program and stop it being shown on the screen, if the set has been 
programmed for this action. Just how does the V-chip know that the 
program contains violence? Because the video signal has a particular code, 
similar to a Teletext signal, inserted during the blanking intervals. And who 
puts the codes in? Why the program producers or the TV stations or the 
video duplicators, that’s who. In other words, there will be a major censor- 
ship applied to all programs. 

Of course, we don’t know how far this violence censorship will go. Will 
violence be censored from cartoons? Will the Road Runner no longer be able 
to obliterate the Coyote? After all, it’s pretty violent stuff, isn’t it? And what 
about TV news? 

Apart from all the effort which would need to be made to code all 
programs, the parents must also program their new TV set so that it doesn’t 
show violence to their kiddies. If you think about how inept most people are 
when it comes to programming their VCR, and how most children can do it 
without thinking at age seven, then the possibility of children reprogram- 
ming V-chipped sets to show anything is highly likely. 

But in any case, how long would it take before all the old TV sets without 
V-chips disappeared from Australian homes? 20 years? 25 years? More than 
enough for an entire generation to be unaffected by the V-chip measure. 

No, the V-chip idea is just stupid. At one time, there would have been no 
argument, in most homes, about whether children could watch a particular 
program or not? Mum or Dad used the big knob on the front of the set to turn 
it off! No high technology there. And if the kids gave any backchat they 
would get a clip over the ear. Oh, I'm sorry, that's violence, isn't it? 

Really, if this idea is to be taken seriously, then most adults have to be 
classed as incapable of taking responsibility for raising children. Maybe 
that’s the solution. Maybe people should be “chipped” to stop them having 
children if they are classed as likely to be incompetent parents. Seem like a 
silly idea? It’s not as silly as the V-chip. 


Leo Simpson 


WARNING! 
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VGA oscilloscope has 
inadequate bandwidth 

Why does your VGA Digital Os- 
cilloscope have such a low band- 
width? It’s almost useless. You 
would not be able to use it on TVs, 
most certainly not on computers 
because of their speed etc. So what 
use is it; it's like a capacitor tester 
that came out, buy the kit for $120.00 
but you can buy a commercially 
made unit for $100.00 (in fact, less). 

I was looking very eagerly for- 
ward to this coming event but what 
a surprise I got. I at least thought it 
may be 20MHz at the very least. I'm 
very disappointed with your cur- 
rent effort which is mostly pretty 
good (on average) up-to-date, yes I 
know you can buy a 20MHz scope 
for $300-$600 but it is 20MHz not 
kHz. For the likes of me what good 
is it? It's just a toy; excellent idea 
but could be far better. It can be 
done even if it were more complex, 
slowerto work and cost a little more 
- that's better than this unit. 

L. Pockley, 

Hornsby, NSW. 

Comment: we would love to present 
a design capable of a 20MHz band- 
width but that would require an ab- 
solute minimum sampling rate of 
40Ms/s (the Nyquist criterion) and 
if you are to obtain a reasonably 
accurate waveform at high frequen- 
cies, the sampling rate really needs 
to be around 100Ms/s. That is not 
possible in a low cost design with 
readily available ADCs and RAMs. 

Sure, ultra-fast ADCs are used in 
scopes made by Tektronix, Hewlett- 
Packard and others but they are cus- 
tom chips which are not available. 
Add in the fact that commercial dig- 
ital scopes take hundreds or even 
thousands of man-years to develop 
and you can see that expecting a 
20MHz bandwidth for our low cost 
VGA scope is not realistic. 

As it was, we used the fastest read- 
ily available flash ADCs and RAM 
to come up with an instrument 
which produces a calibrated screen 
display. 

Is there any commercial equiva- 
lent of this? Not as far as we know. 


MAILBAG 


Windows dual boot article 
was timely 

Your article on a Windows dual boot 
system in the July 1996 issue was very 
apt for me and your comments re up- 
grading to Windows 95 are very perti- 
nent. Ivery recently upgraded my note- 
book PC and it came with Windows 
95. This presented me witha dilemma 
as my old PC was running Windows 
for Workgroups 3.11 and all my appli- 
cations as well. 

So Thad the situation where my old 
applications had to be copied over 
and then debugged/modified to work 
in the new environment! Not a simple 
task! In some cases, the software had 
to be reinstalled. I had one applica- 
tion which would not run under Win- 
dows 95 and then I saw your article! 

D. Coutts, 

No address supplied 


Does cable TV cause 
FM interference? 

Perhaps the time is right to do a 
story on the EMI potential of the cur- 
rent cable/phone rollout. I have no- 
ticed two spots so far. The first one 
appeared in Sefton Road, Thornleigh, 
and another in King Road, Hornsby. 
However both disappeared after a cou- 
ple of weeks, I have no idea what 
standards are applicable, but the lev- 
els encountered were unacceptable. 

P. Buchtmann, 

Hornsby, NSW. 

Comment: we have heard other re- 
ports of interference from cable TV 
installations. Just as disturbing, 
though, are reports of quite poor cable 
TV picture quality. In one case we've 
seen the cable picture wasn't a patch 
on the off-air signal from a UHF re- 
peater 30km away. Have other read- 
ers experience with EMI or poor pic- 
ture quality from cable TV? 


Engine immobiliser 
ratings questioned 

Irecently read the ignition immobi- 
liser in the December 1995 issue of 
SILICON CHIP and I was surprised that 
you are still using the Motorola 
Darlington transistor as you did in 
your electronic ignition system previ- 
ously published. In my capacity as an 


engineer in Telecom Australia (now 
retired) I am only too well aware of 
the dangers of using transistors with 
inadequate voltage safety margins. 

As a consequence, when I built 
my electronic ignition unit I chose 
the Philips BUK 455-600B power 
Mosfets. I used four of these in par- 
allel to handle the current and re- 
duce the “Rds on” to an acceptable 
value. As they are packaged in a 
TO-220 case, I was able to mount 
them around the sides of the inte- 
rior of the case with the circuit board 
mounted centrally. 

The circuit changes I made are 
inclusion of 470Q resistors in the 
gate circuits of the Mosfets to sup- 
press any tendency to parasitics the 
output resistor of the MC3334p has 
been increased to 2209. The unit 
has been thoroughly heat tested and 
the performance to date has been 
impeccable. 

A. Baldock, 

Kalamunda, WA. 

Comment: we specified the Motorola 
MJ10112 because of its proven reli- 
ability in ignition applications. It is 
designed especially for this task and 
is widely used in aftermarket igni- 
tion systems overseas. We also use a 
chain of zener diodes across the tran- 
sistor to limit the collector voltage 
to 300V. We have not heard of one 
failure of our ignition system de- 
signs where the standard car igni- 
tion coil has been used. There have 
been cases of failure where construc- 
tors have substituted “sports” coils 
which draw much higher primary 
currents. 

If we were to represent this pro- 
ject, we would like to use a Philips 
TO-220 IGBT which is intended for 
ignition use. However, ready avail- 
ability of components is always an 
important factor and that is why we 
have used the MJ10012 device in 
the past. 

While your approach with Mosfets 
clearly works, we would be severely 
criticised by readers and kitset sup- 
pliers if we were to specify four 
Mosfet devices in an ignition sys- 
tem. The resulting kit price would 
make the project unviable. sc 
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General Photo 


Transistors 
Pack of 5 NEW 


Cat Z-3022 $395 
2-Tray Tool Box 


A convenient way to carry 
around all of your most used 


Safety Fingerproof mem — | Assorted 
Banana Plugs Video 
Poe Drive 
lat it P-1702 elts 
95 e -| Pack of 14 
51 ea < EE 
Safety 
Banana Socket 
Red Cat P-1728 
Black Cat P-1729 
356a 


tools. Has independent 
sections for screws and 
smaller items. 

Cat H-2594 


$1695 


"Accessories not included 


50 Piece 
LUG Set 


Cat H-5060 


$2495 


Quality Utilux criming tool and 50 piece 
lug set. Includes a range of spade, bullet 
lugs and joiners. 


Aluminium 
Frame 

Tool Case 

Great for carrying 
sensitive test equipment, 
cameras, laptop 
computers or electronic 


tools. Includes padded 

internal dividers and a 

removable tool holder 

for easy partitioning of 

the storage space 
T-A85a 


5995 NEW 


"Accessories not included 


17-Range Digital Multimeter 
With large 3.5-digit readout, this digital 
multimeter offers 20 amp current range, 
diode and continuity test, auto polarity and 
low battery indicator. Supplied with test leads. 
* 3.5-digit display 

* Diode & continuity test 

* Transistor test 

* Input impedance (DC volts) 10M ohm 


$49 95 NEW. 


Compact Weather Station 

Now everyone can keep track of the changing weather 
patterns.This stylish unit provides an electronic barometer (with 
altitude compensation) 
showing actual barometric 
pressure & it's trend over 
the last 24hrs, so you can 
gauge the likely changes in 
weather, or make use of the 
forecast that the weather 
station provides. Also 
measures indoor 
temperature and relative 
humidity. Desk or wall 
mountable. Measures 

108 x 136 x 27mm (WHD). 
Requires 4 x AAA batteries. 


Cat D-3952. I 
95 W: 
s1399s NEW: 


Useful Kits To Build 


Infrared Volume Controller Q 
Controlling the volume on your K-5591 50W 
Amp Kit is a breeze with 
this usefull and easily put 
together kit. The 
transmitter is powered 
from a single A3 12V 
battery. Kit is supplied 
with all components, 


SER LES 
Multi 555 Timer Circuits Q 


A general purpose IC that acts as a ñ 
building block for timer projects. The 555 | Electronic Q 
allows a timer or pulse generator to be Fluoro Starter V M 
quickly and cheaply put together with just | For rapid turn-on and blink-free 
a few parts. It is also capable of running of your fluoro lamps, this is the 
operating relays directly, and is easierto | kit It fits in a standard starter case so 


set up for those utility projects. Supply the lamp wiring does not have to be P aO s; molericde e 
voltage range is 4.5V to 16V. Supplied altered. Kit is supplied with all Mesi init 
with all components & a silk screened, — | specified components, PCBs, and 


solder masked PCBs, x. = s| | starter case. Cat K-5591 39 
and a comprehensive Due late August $1950 $3950 
instruction manual Cat K-3012 EITEN : 1 


showing many circuits & Sept '96 
overlays for different 
timing configurations. 


No power supply or box 


H= Aug '96 : 


Up Converter For Spectrum Analysers Q 


are supplied with the kit. A compact and easy to build upconverter that allows you to use your spectrum 
Gikan analyser for examining lower frequency signals 
from about 50kHz up to around 150MHz, by 


$1695 a effectively ‘translating’ them into the UHF band 
€». Aug '96 Supplied in short form with PCB and 
components only. 


Cat K-7621 | 
$7950 Ed sept "96 NEW, 


Sealed Lead Acid 9 
Battery Charger 
Charge your 12V SLA batteries 
directly from your car or boat 


battery. Charges up to 
2A to a 13.8V endpoint. 4L. 3 Band Amateur Receiver YOY 


Features: - If you own a cheap short wave radio 

* 2A average I^ and are dissapointed with the reception 
current limit you're receiving from amateur radio 

e Suitable for 6.5AH | 2AstaBATIERY Signals then this easy to build receiver 

ape io a asss pren is for you! You'll be able to listen in to 

Kit supplied complete, -ME dak SSB & CW signals on the three most 
ewa case and Z popular HF amateur radio bands (80, 
front panel label. 40, 20m). The kit is supplied in full 

Cat K-3211 form with all components, hardware, 


PCB, pre-punched front panel art 
$4950 and case. $99 EW! 


Cat K-6007 
EE ug ros 


\ 
RF Test Oscillator 9 9 ? Now available | e e e, 
Test and align your radio and other HF equipment ereo Amp 
with this new low cost RF Test Oscillator which Features 50W RMS per channel into 8 ohm loads. Ideal for home 
produces either CW or amplitude modulated signals stereo systems.Protected against thermal runaway, shorts to power- 
Which may be tuned continuously from 350kHz to supply rails, undervoltage supply rails, overvoltage from inductive loads 
over 30MHz. Output is indicated on a four digit LED — and output short circuits. Amplifier provides pre-amp outputs & power 
display. Kit is supplied with all componants, amp inputs on rear panel allowing other equipment to be connected in 
hardware, PCBs, case & pre-punched front panel. parallel such as additional amplifiers or sub-woofer amp. Kit is supplied 


in full form with all components, hardware, silk-screened solder-masked 
PCBs and pre-punched metal work and front panel. 
Cat K-5590 


$299 
€ '96 


Availability: Our kits consist of many different parts from numerous suppliers. Whilst we have consulted closely with them and are satisfied as to their ability 
to supply, sometimes problems can arise in obtaining all of the parts. This means there is a slight chance that availability may be delayed. Rainchecks are available, 
however if you'd like to check beforehand, please don't hesitate to contact your local store. 


Cat K-7343 


$189 
NEW! 


Transformer 
4.5-0-4.5V @ 
150mA 


Cat M-2842 $295 


Ultrasonic 
Transducer 
Pair 

Great for remote 
control, movement 


sensing and 
distance measuring, 


Cat L-7055 $9 95 


Solder 1.25mm 
60/40 (tin/lead) 500g per Roll 


Cat ps I $ 95 
= bs $19 


pa 


3.5 Digit Engine Analyser 
A sturdy engine analyser for do-it-yourself car service and 
maintenence Designed to check the RPM, dwell angle 

and points as well as the battery charging system. Comes 
complete with inductive pick-up, — — 
test leads, alligator clip assembly & 


3x5” Cat H-6020 
$995 
5 x 8” Cat H-6025 


$450 


More Great Product 


110-500V Voltage 
Anti-Static Tester 
Bags A handy pencil type probe for 


checking voltages in the range of 
150, 300 and 500 

volts DC or 

110, 220 and 

380 volts AC. 

Cat Q-1534 


Learning Made Easy! 


EW! Internet Guide For 
N A Teachers, Students 
jo & Parents 


Cat B-6218 


Beginners Guide To 
The Internet 
Cat B-6220 


Buying & Using Your 
Computer 
Cat B-6216 


Minimise Mistakes! 


4.5 Digit Multimeter 
This rugged 4.5-digit multimeter is 
ideal for all your electronics work, 
service, design or construction. 


$995 


$995 


Measures AC/DC voltage, AC/DC 
current. (Up to 20A), resistance, 

capacitance, Frequency and more! 
Comes with test leads and case. 


Cat Q-1528 $19995 


L 


Temperature 1 


carry case. 
Cat Q-1556 


Valued at 
$69.50 
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More Great Savings! 


] Heavy Duty 125mm Diagonal Nippers 
Our very best diagonal nippers. Japanese SK-7 drop forged 

< tool steel. Features precision finished cutting edges, 
recessed coil spring and thick moulded handles. 


Blade Fuse ese $1995 
Holder 12V 30A 
Cat P-7905 $280 PanaVise Jr. PCB Vice 


Handy for when your hands are tied 
up working on PCBs. It holds the 
board firmly between adjustable tough 


u 


plastic clamps. Head assembly can be 
Screwed to a 
With Motor installations. 
Cat P-9020 $ 95 
19 3-15V 25A DC Power Supply 
regulated DC power source. DC 


rotated and tilted, and the 
Was $24.95 aluminium base can be 
Gearbox workbench for 
permanent 
Ideal for experimental projects and for CatT-4740 
building into models such as vehicles, 
cranes, robotics elc $3995 
This benchtop power supply is ideal for service organisations 
and enthusiasts needing a low noise 
output is from 3-15V while 
current is up to 25 


DICK SMITH ELECTRONICS — | amps @ 15V. 
VOLUME Soue 7 Front panel 
metering, high 
SS m. ` current banana- 
style & low 
oer deve current output 
a connections are 
With Voltage Regulator He for extra 
mist lexibility. 
Slimline AM CB 320 x 150 x n 
A very compact 40-channel mobile AM CB with a front 145mm. y emen] 
panel microphone socket for more convenient vehicle Cat D-3800 
mounting. Use low drop-out regulator circuitry for K 
consistant output power with varying vehicle voltages. $299 


No licence required. 
Cat D-1220 $99 95 
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32Q headphones 


Most personal "Walkman"-type players use 32Q 
headphones with quite respectable quality of repro- 
duction. Several readers have wondered if these 
‘phones could be used with standard 8Q amplifer 
headphone outputs or to monitor, say, line outputs. 

In the case of 8Q outputs, most 32Q 'phones will 
work perfectly, albeit normally at lower volume. 

Headphones cannot be used to directly monitor 
line outputs without some form of amplifier/buffer. 

The circuit shown here uses the low cost LM833 
dual op-amp. The 32Q load allows an op-amp to be 


Interesting circuit ideas which we have checked but not built and tested. Contributions from 
readers are welcome and will be paid for at standard rate: 


Low cost monitor amplifier for 


used. Output level should be adequate but if you 


want more, simply change the value of the 10kQ 
feedback resistors between pins 2 and 1, and pins 6 


and 7, of the IC to a larger value. 


No "volume" control is included but if required 
this could be included with, say, a 10kQ log pot 
across each input (pot wipers to the 10uF capaci- 


tors), 
SILICON CHIP 
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Pulse stretcher for 


printer signals 


This pulse stretcher was devised 
because Centronics signals transmit- 
ted to a printer over a 7-metre cable 
occasionally gave erratic results. The 
problem was traced to losses in the 
STROBE- signal, which 
started out as a low- 
going pulse but arrived 
misshapen and short- IN- 
ened. This circuit 
stretches and squares 
the STROBE- signal. 

The accompanying 
timing diagram shows 
the basic operation. 
Initially, IN- is high 
and so pin 4 of IC1c is 
high. This high 
charges a 4.7uF ca- 
pacitor via D1 and a 
10kQ resistor. 

At the start of a 
pulse, IN- switches 
low, the output of IC1a 
(A) goes high, and the 
output of IC1b (B) goes 


low. IC1a & IC1b form a latch and their 
outputs remain high and low respec- 
tively until a reset signal is applied. 
This signal is supplied as follows: 
when IN- goes high again, the output 
of IC1c goes low and discharges the 
4.7uF capacitor via a 1MQ resistor. 
This takes about 5ms. At the end of 


+5-12v 


this period, pin 1 of IC1b goes low, 
and so the B output goes high again 
and A goes low. IC1d prevents false 
triggering by providing a small 
amount of hysteresis to the timing 
circuit. 

E. Wormald, 

Florey ACT. ($25) 
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SC GEIGER COUNTER 
OCT 1995 


Digital display for the 
geiger counter 


This circuit uses the 3-Digit Coun- 
ter Module (SILICON CHIP, Sept. 


SEPT 1990 


1990) along with a few extra compo- 
nents to display the amount of radia- 
tion picked up by the Geiger Counter 
(October 1995), 

When the Geiger Counter starts 
clicking the reset switch (S1) is 
pressed briefly. This causes the 3- 
digit counter module’s display to be 
set to zero. 

IC1 and IC2 count the clicks re- 
ceived from the Geiger Counter and 
divide them by 100. IC3 stops the 
count after 10 seconds. 

The 3-digit counter module then 
displays this value, which is equiva- 
lent to millirads/hour. 

B. Boggs, 

St. Andrews, NSW. ($30) 


YOU CAN 
AFFORD 
AN INTERNATIONAL 


SATELLITE TV 
SYSTEM 


For years you have probably 
looked at international satellite TV 
systems and thought “one day" 


YOUR OWN INTERNATIONAL 
SYSTEM FROM ONLY: 


$2300 


PAY NO MONTHLY FEES 
For Gorizont, Rimsat, Panamsat, 
Asiasat ll, Palapa C, Apstar 2R*, Intelsat 
Programming available from Russia, India, 
China, USA, Asia, Indonesia, Tahiti, Philipinnes 


HERE'S WHAT YOU GET: 
e 400 channel dual input receiver 
preprogrammed for all viewable satellites. 
« 2.3m perforated sheet antenna 
 20°K LNB 
LNB cover 
° High efficiency feedhorn 
25m coaxial cable, with connectors 
e Analogue multisystem converter 
e Fixed elevation and azimuth rods. 
BEWARE OF IMITATORS 
Direct Importer: AV-COMM PTY. LTD. 
PO BOX 225, Balgowlah NSW 2093 
Tel: (02) 9949 7417 / 9948 2667 
Fax: (02) 9949 7095 


1 YES GARRY, please send me more 
| information on international band 
1 Satellite systems. 


Name: 
Address: 


P'code: 
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Story and Photos by 
Julian Edgar 


Apart from the "flip top" cranium, this is an 
absolutely perfect replica of the skull of a real, live 
person — down to the tiniest detail and blemish. 
No moulds, no artists and, as the magicians say, 
it's all done with mirrors! 


The skull opposite was crafted by lasers, using information derived from 
a medical “CAT” scan. It is an example of the amazing work carried on 
by the South Australian Centre for Manufacturing. What they can 
produce borders on fantastic — in the truest sense of the word! 


A key requirement of manufactur- 
ing industry is the development of 
working prototypes, before expensive 
investment is made in the final ma- 
chine tools and metal moulds. 

The South Australia Centre for 
Manufacturing uses two laser-based 
machines to develop prototypes in 
either plastic or laminated paper. 

Both use carbon dioxide (CO;) la- 
sers and sophisticated drive mecha- 
nisms to form the objects, layer by 
layer. 

Companies employed in activities 
as diverse as manufacturing power 
tools, cars and white goods use the 
processes, while the Royal Adelaide 
Hospital Cranio-Facial Unit has also 
developed skull models using the tech- 
niques. 


The Sinterstation 2000 

With a process called Selective La- 
ser Sintering (SLS) the Sinterstation 
produces prototypes using the heat 
generated by a CO; laser to fuse pow- 
dered material together, layer by layer. 

Fig.1 shows a diagram of the SLS 
process. 

The object is formed in a chamber 
heated to approximately 180-190 de- 
grees Celsius - just below the melting 


X 


The Sinterstation 2000 uses the action of a laser on Nylon powder to produce 


functional plastic prototypes. 


point of the Nylon powder usually 
employed. A thin layer of heat-fusible 
powder is distributed across the 


TE lave 


Fig.1: The Selective Laser Sintering process develops 3-dimensional objects by 
using a laser to fuse powder, one cross-sectional layer at a time. 


workspace by the action of a roller, 
with the layer of powder generally 
0.1mm thick. 

The system’s software uses CAD 
drawings to produce a series of a cross- 
sectional slices of the component to 
be built and the heat-generating laser 
traces these slices, one by one, on 
successive layers of the powder. The 


Laminated Object Manufacturing can 
also be used to produce small parts. 
This adjustable spanner was formed 
by the machine, including the 
adjustment thread formed in situ! 
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The Selective Laser Sintering process 
can produce very complex shapes. 
This is the base of the relay box from 
the yet-to-be-released Holden VT 
Commodore. Four of these parts were 
produced simultaneously, actually 
standing on their ends. 


This whistle — incredibly, complete 
with internal ball - was produced on 


the SLS machine. 


The capability of the SLS process to 
produce functional prototypes can be 
seen here. This fan was assessed for 
flow properties, noise and vibration 
after it was produced. 


Part of a rear view mirror adjustment 
mechanism, produced for a 
manufacturer of automotive rear 
vision systems. From this, the moulds 
for castings can be directly made. 
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movement of the laser is controlled 
by scanning mirrors, which in turn 
are controlled by the system’s dedi- 
cated PC. 

The powder on which of the laser 
falls is heated to the point of sintering, 
fusing the powder particles and form- 
ing a solid mass. The unfused powder 
remains in place. The working sur- 
face then drops by about 0.1mm and 
the roller distributes another layer of 
powder across it. The laser traces out 
the next cross-section of the object, 
with this sintered layer fusing to the 
one beneath. 

And so it goes on with layer after 
layer being formed. 

The object is produced at a vertical 
rate of about 10mm per hour, with the 
exact rate dependent on the cross- 
sectional area of the object being 
formed. When the process is com- 
plete the chamber is allowed to cool, 
the workspace container is removed 
and the unsintered powder is then 
brushed away to reveal the part(s). 

Because of the way in which the 
part is formed, extremely complex 
shapes with thin walls can be devel- 
oped. For example, a referee's whistle 
—complete with internal ball — can be 
made, with the ball developed in situ! 
As longas there is an opening through 
which the unsintered powder can be 
removed, parts can be formed inside 
other objects. 


Optics 


X-Y positioning device — 


Layer outline 


and crosshatch 


Part block 


Platform 


In addition to various grades of Ny- 
lon, materials such as polycarbonate 
and proprietary casting compounds 
can be used. The quality of the ob- 
ject’s surface finish is dependent on 
the thickness of powder layers used 
and the material used but it is gener- 
ally slightly rough to the touch. 

Post-production sanding and wax- 
ing can be used to give an extremely 
smooth finish if required. 

In addition to the speed of produc- 
tion, the greatest advantage of the proc- 
ess is that the prototypes can be func- 
tional. Flexible Nylon hinges and click 
joins can be incorporated and compo- 
nents with sufficient strength to be 
tested in actual operating conditions 
can be produced. 

Fan blades produced by this tech- 
nique, for example, can be assessed 
for flow properties, noise and vibra- 
tion. 

The data input required is a 3-di- 
mensional CAD drawing of the object 
in the form of an industry standard 
binary STL or IGES 5.1 text file, or 
Computervision CADDS 5 part data- 
base. Factors such as scaling, feed rates 
of the powder, temperature and so on 
are adjusted to suit the individual parts 
being produced. 

The Sinterstation 2000 cost 
$600,000 when purchased in 1993 and 
it has been working almost continu- 
ously since then. The manufacturer of 


Laser 


Laminating roller 


‘Sheet material 


Material supply roll 


Fig. 2: The Laminated Object Manufacturing uses adhesive-coated paper. The 
laser cuts out the cross-sectional slices of the object, with a heated roller fusing 


the paper layers together. 


the machine is DTM Corporation, 
based in Austin, Texas. The company 
was formed specifically to commer- 
cialise Selective Laser Sintering, with 
the patent for the SLS process held by 
the University of Texas. 


Laminated Object 
Manufacturing 

The other prototype manufacturing 
machine used by the Centre produces 
objects larger than those made in the 
Sinterstation 2000. Laminated Object 
Manufacturing (LOM) can also rap- 
idly produce complex shaped parts 
by the action of a computer-control- 
led laser but instead of using plastic 
powder, adhesive-backed paper is 
used as the raw material. 

Fig.2 shows the LOM system. The 
adhesive-backed paper is fed from a 
continuous roll across the working 
surface. A heated roller then passes 
across the paper, melting the adhe- 
sive and bonding the paper to the 
layer below, 

In much the same way as the SLS 
system, the laser then traces that par- 
ticular cross-section ofthe object onto 
the paper - however in this system the 
laser cuts the paper rather than fusing 
it. Where there is excess paper the 
laser cross-hatches it, allowing later 
removal. 

The build platform then descends 
and the process is repeated, with the 


object again being formed layer by 
layer. Once all the layers have been 
laminated and cut, the cubes of cross- 
hatched material are removed and the 
finished object is revealed. The end 
result has the appearance and charac- 
teristics of laminated wood. 

One of the advantages of the LOM 
process over other prototype develop- 
ment approaches is that the LOM ob- 
ject can be used in investment cast- 
ing. Investment casting - once called 
“lost wax" casting - uses the LOM 
object as the plug in a mould. 

There are seven processes in turn- 
ing a LOM object into a metal casting. 
Once the LOM object has been made, 
wax channels to feed molten metal to 
various parts of the casting are at- 
tached to the object. The assembly is 
then dipped in alternating layers of 
ceramic slurry and fine sand, until a 
thick coating has been added. 

The coated object is fired in a fur- 
nace, hardening the ceramic and at 
the same time burning away the LOM 
plug, which after all, is made only of 
paper! 

The residual ash is removed and 
then metal is poured into what has 
now become a mould. The ceramic 
coating is removed, excess metal from 
the feed channels cut off and the 
newly-created metal object is ready 
for final finishing. The cast object can 
then be pressed into prototype serv- 


Another example of investment moulding using the LOM process. where LOM 
objects become the plug for investment casting moulds. The LOM form is burnt 
away after it is has been coated with a hard ceramic layer. The casting of 
metals into the resulting mould can then be easily carried out. 


Laminated Object Manufacturing uses 
the action of a laser to cut out the 
cross-sectional shape of the part in a 
sheet of special paper, here cutting 
out the shape of a transmission bell- 
housing. Note the smoke released 
when the laser cuts the paper. Areas 
of material which will later be 
removed are crosshatched. 


Removing the laminated object from 
its ‘block’ is done by hand, with cross- 
hatched surplus material pulled out, 


The end result; automotive 
transmission manufacturer BTR 
Engineering is using the LOM process 
to form one-off bellhousing adaptors, 
allowing the attachment of their 
transmissions to a variety of engines 
for testing and evaluation purposes. 
The bellhousing on the right of the 
above photo is one cast from the 
LOM processed prototype on the left. 


A close-up of the LOM bellhousing 
shows the ‘laminated wood’ 
appearance of the finished prototype. 
An object like this costs around $8000 
and takes 40 hours to produce. 
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LASER POINTERS 

Two new SmW at 660nm (very bright!) 
laser pointers, One type in a very 
small flat plastic case, the other in a 
small metal cylindrical case fitted with 
a keychain, Both powered by 3 LR44 
batteries and APC driver circuitry. 
Greatly reduced prices: $55 ea, 


STOP SIGN KIT 
mm) plus 54 


VESSUS 
TE 
A 


red LEDs and 10 current limiting 
resistors that are surface mounted on 
the rear of the PCB. LEDs arranged to 
spell STOP. VISIBLE IN SUNLIGHT. 
Simple to add to a car's brakelight 
system, only two connections are 
needed: $25 We also have a PCB and 
all onboard components for a 
direction arrow of similar dimensions 
to the stop sign. Has 28 high intensity 
amber LEDs, $28 for two kits. 


A large PCB 
(465 x 58 


E-MAIL 
Ask us to Include you on our 
regular ‘emailer’ for updates 
of oar latest specials and 
products: oatley@world.net 


UV MONEY DETECTOR 

Portable UV source. Commercial 
product for checking paper mon 
Has two AA batteries and an inverter 
to step up the voltage to power a 
50mm long, cold cathode UV tube. 
Simple circuit. Inverter can dimly light 
a 4W fluoro tube. Takes about 
250mA, Case 82 x 46 x 21mm: $5 
ea or 5 for $19. 


GEIGER COUNTER KIT 

PRICE BREAKTHROUGH! Based on a 
Russian Geiger tube, has traditional 
‘click’ to indicate each count. Kit 
includes PCB, all ^ onboard 
components, a Money Detector (see 
above), speaker and YES, the Geiger 
tube is included, $30 


12V - 2.5W SOLAR PANEL KIT 
US amorphous glass solar panels only 
need terminating and weather 
proofing. Includes clips and backing 
glass. Very easy to complete. Size: 
305 x 228mm, Voc 1820V, Isc 
250mA, $22 ea, 4 for $70 

Efficient switching regulator kit also 
available: suits 12-24V batteries, 
0.1-16A panels, $27. Also available, 
simple shunt regulator kit $8 


PIR MOVEMENT DETECTOR 
Commercial quality 10-15M range PIR 
movement detectors. Second hand, 
tested and guaranteed, have relay 
contact outputs, a tamper switch and 
operate from 12V DC. Compatible 
with standard alarm systems. 
Includes circuit $10 ea. or 4 for $32 


DISCO LASER LIGHT SHOW 

Our 12V universal inverter kit plus a 
used 5mW+ helium-neon laser tube 
head, a used Wang power supplyand 
an automatic laser light show kit with 
dichroic mirrors: $200 


STOP THAT DOG BARK 

WOOFER STOPPER MK, as in SC Feb 
"96. High power ultrasonic sweep 
generator which can be triggered by a 
barking dog. Includes soldermasked 
silkscreened PCB, all onboard 
components, transformer, electret 
microphone and transformer! $39 
Single Motorola piezo horn speakers 
to Suit (one is good, but up to four 
can be used): $14. approved 12V 
DC-A plugpack to suit: $14 


‘SOLID STATE PELTIER DEVICES 
12V 44A, can be used to make a 
thermoelectric cooler - heater. Basic 
info included. $25 12V DC fan $8 


IR REPEATER KIT 

Extend the range of existing remote 
controls up to 15m and/or control 
equipment in other rooms: $48 


PLASMA EFFECTS SPECIAL 

Ref; EA Jan '94. Produces a 
fascinating colourful high voltage 
discharge in a domestic light bulb, or 
light up an old fluoro tube or any gas 
filled bulb. The EHT circuit is powered 
from a 12V to 15V supply and draws 
a low 0.7A. Output is about 10kV AC 
peak. PCB and al onboard 
components (flyback transformer 
included), and instructions: $28 (cat 
K46) Hint: connect the AC output to 
one of the pins of a non-functional but 
gassed laser tube, amazing results! 
The special? We supply a low power 
functional laser tube for an additional 
$14, but only if purchased with the 
plasma kit, Total price: $42 (Includes 
instructions on getting the laser tube 
to produce a laser beam!) 


MORE ITEMS & KITS 
Poll our (02) 579 3955 
fax to find out how to 
our item and kit lis 
MANY MORE ITEMS AND 
KITS THAN THOSE LISTED 
HERE! Ask for a list to be 
sent with your next order. 


FOG MACHINE 

Mains operated fog machine: 700W, 
3000 cubic meter per minute 
capacity, remote operation with lead 
supplied, Great for light shows and 
lasers! Low introductory price: $300 


LED FLASHER KIT 

3V operated 3-pin IC that flashes 1 or 
2 high intensity LEDs. Very bright and 
efficient. IC, two high intensity LEDs. 
and small PCB: $1.50 ea, 10 for $12 


SIMPLE MUSIC KIT 

3V, pin IC plays a single tune. Two 
ICs that play different tunes, speaker 
and small PCB: $3 or 10 for $25 


MAGNIFIERS - LOUPES 

Four types (see review S.C. May 96). 
Small jewellers eyepiece with plastic 
lens: $3. Others in the range have two 
glass lenses, used where the loupe is 
placed close to the object being 
Magnified. Focal point just below base 
of the loupe. Loupe with 50mm dia 
viewing area, 10 x mag: $8, 75mm: 
$12, 110mm $15. 


VISIBLE LASER DIODE KIT 

We have redesigned our 5mW 660nm 
visible laser diode kit so the PCB fits 
neatly into a new hand held case 
(supplied). Complete pointer kit (with 
case) at a REDUCED PRICE of $35. A 
similar kit with a 5mW 635nm laser 
diode: less than $100 


MINIATURE FM TRANSMITTER 

Very small ready-made FM transmitter 
in a small black metal case. Powered 
by a 1.5V watch battery (included), 
has an inbuilt electret microphone. 
Tuning range: 88 to  108MHz 
(adjustable). Range approx 50m: $32 


RARE EARTH MAGNETS 

Very strong!!! Zinc coated. Cylindrical: 
7 x 3mm, $2 (G37) 10 x 3mm: $4 
(638), toroidal 50mm outer, 35mm 
inner, 5mm thick: $9.50 ( G39) 


VISIBLE LASER DIODE MODULE 
Industrial quality 5mW/670nm laser 
diode module. Dimensions: 12mm dia 
x 43mm long. Includes visible laser 
diode, diode housing, APC driver 
circuit and collimation lens all factory 
assembled in one small module. Has 
superior collimating optic, divergence 
angle less than 1 milliradian: $65 


STEPPER MOTOR PACK 

Pack of seven stepper motors. Save 
50%! Includes 3 x M17. 2 x M18, 2 x 
M35, all new: $36 


COMPUTER CONTROLLED 
STEPPER MOTOR DRIVER KIT 
Kit will drive two 4, 5, 6 or Bwire 
‘stepper motors from an IBM computer 
parallel port. Motors require a 
separate power supply (not included). 
Includes detailed manual -and 
software (on 3.5" disk). NEW 
SOFTWARE will drive up to 4 motors 
(needs two kits), with linear 
interpolation across four axes, PCB 
153 x 45mm, all onboard 
Components, manual, software and 
two M18 stepper motors: $44 This kit 
with the stepper motor pack above: 
$65 Kit, no motors: $32 


IR REMOTE CONTROL TESTER 
Kit includes a blemished fibre optic 
coupled IR converter tube with either 
25 or 40mm diameter window, and 
our night vision HT power supply kit. 
The tube responds to IR and visible 
light, and can ‘see’ the output of an 
IR remote control. $30 


ARGON-ION HEADS 

Used Argon-lon heads with 30-00mW 
output in the blue - green spectrum. 
Head only supplied, Needs 3V/15A 
AC (for filament) and approx 
100V/10A DC for the inbuilt driver 
circuitry. We provide a circuit for a 
suitable power supply. Dimensions: 
35x16x16cm, weight 6.0kg. 1 year 
guarantee on head. Needs a 1kW 
transformer, available elsewhere for 
about $170. Argon head only: $300 


STROBE KIT 

Based on a flash unit from a 
disposable camera. We supply an 
additional PCB and components (plus 
instructions) to convert the flash unit 
into a low power consumption, highly 
visible strobe light (works off a 1.5V. 
battery). Use it as a bicycle warning 
light. or as a strobe light (use several 
in a darkened room for best effect). 
$6 ea or 5 for $25 


HIGH VOLTAGE AC DRIVER 
Produces a high al 
frequency, high 

voltage AC for 

ionising 

gesfilled tubes 

up to 1.2m long. It can partially light a 
standard 36W fluoro tube with two 
connections, taking less than 200mA 
from a 12V battery. Heat the tube 
filaments to get about 6W of light 
output. includes PCB, small fluoro 
tube and components. $18 


2 CHANNEL UHF KIT BARGAIN 

304MHz with 1/2 million codes. 
Compact transmitter with keychain 
case, PCB, 12V battery and all 
components. Receiver kit includes 
PCB, all components (with 2 decoder 
ICs and 2 relays with 2A contacts). 
Range up to 50m. One 2 button Tx kit 
and one 2 ch Rx kit. Bargain at $30. 


SECURE IR SWITCH 

Toggles a relay from an IR transmitter. 
Coded transmitter and receiver so a 
number can be used in the same 
area. Includes commercial one button 
transmitter, receiver PCB and parts to 
operate a relay (not supplied): $22 


MASTHEAD AMPLIFIER ERZEN 
High performance lownoise masthead 
amplifier covers VHF-FM-UHF and is 
based on a MAR-6 IC. Includes two 
PCBs, all on-board components and a 
balun former. REDUCED PRICE: $15 
for basic kit. Suitable plugpack $10 


ALCOHOL BREATH TESTER KIT 
Has high quality Japanese thick-film 
alcohol sensor. Kit includes PCB, all 
components, meter movement: $30 


CCD CAMERA BONUS SPECIAL 
Tiny (38 x 38 
x 27mm) PCB 
CCD camera, 
OI tux, IR 
responsive 
(works In total 
dark with IR illumination), Connects to 
any standard video input or via a 
modulator to aerial input. SPECIAL 
pack 1: standard or pinhole camera 
With bonus VHF modulator OR 
regulated 10.4V plugpack, $150 
SPECIAL pack 2: pack 1 PLUS video 
transmitter (see below): $165 


VIDEO TRANSMITTER 

Low power UHF TV transmitter with 
adjustable level audio and video 
inputs, power switch and power In 
socket. Needs 10 to 14V DC at 
40mA. Set to Ch 31, can be altered. 
Video input accepts standard 
composite video (eg CCD camera), 
comes in small metal box and builtin 
telescopic antenna. Range typically 7 
to 10m for internal TV antenna: $25 


CCD CAMERA - TIME LAPSE 
VCR RECORDING SYSTEM 
Includes PIR movement detector and 
control kit, plus leaming remote 
control. Combination can trigger any 
domestic IR remote controlled VCR to 
Start recording when movement is 
detected, and stop recording a few 
minutes after movement stops; $90. 


LOW COST IR ILLUMINATOR KIT 
Allows a CCD camera or a night 
Viewer to see in the dark. Adjustable 
power, 10 to 15V operation at G00mA 
(max). Has 42 IR 880nm LEDs: $40. 
3-STAGE TUBE CLEARANCE. 

SC Nov, 95. 25mm 3-stage fibre optic 
night vision tube, works in starlight 
EHT supply kit and eyepiece, $200 


OATLEY ELECTRONICS 


PO Box 89, Oatley NSW 2223 
Phone (02) 579 4985 
Fax (02) 570 7910 or 579 3955 


orders by e-mai 


major cards accepted with phc 


P&P n 


oatleyGworld.net 
and fax orders 


ost orders Aust $6 


ice, with any required changes easily 
made before final tooling is prepared. 

An example of this approach has 
been taken by automotive parts manu- 
facturer BTR Engineering, who has 
used the LOM investment casting 
process to make unique bell housings 
so that their transmissions can be test- 
fitted to various cars. 

LOM objects can also be used in 
other casting techniques, involving not 
just metals but also plastics and sili- 
cone rubber. 

The Laminated Object Manufactur- 
ing machine is produced by Helisys, 
Inc, a Torrance, California-based com- 
pany. 


Three-Dimensional Scanning 


Both the SLS and LOM systems 
require the input of precise CAD data 
before development of an object can 
occur. However, in the case ofa proto- 
type developed from modelling clay, 
for example, no such drawings will 
exist. 

A device called a Digibot II scanner 
is used to develop this data. 

The Centre's Digibot II acquires the 
X, y, z coordinates of complex shaped 
objects by shining a point of laser 
light at the object and detecting the 
reflection of the light with traversing 


sensors. Trigonometrical calculations 
are then carried out within the Digibot 
software to determine the distance 
from the light source to the point on 
the object's surface. 

Objects containing undercuts, con- 
cavities and split contours do not 
cause the system any problems and 
because of the non-contact sensing 
system, even soft objects can be reli- 
ably scanned. 

In addition to the industrial appli- 
cations of the machine, other uses 
include the scanning of internal ear 
models for the custom fitting of hear- 
ing aids and the scanning of fragile 
artefacts or fossils to enable the pro- 
duction of durable replacements for 
display. 

The system can produce quite large 
objects, limited only by the available 
workspace; up to 460mm in diameter 
and 460mm high. sc 


Contact: Jeff Groves, Manager, 
Advance Manufacturing 
Facility, 
South Australian 
Centre for Manufacturing. 
Phone: 08 300 1500 
Fax 083471033 


The Digibot II scanner is used to acquire the 3-dimensional coordinates of 
complex shaped objects. This data can then be fed into the rapid prototyping 


machines, allowing copies to be made. 


Are you frustrated 
using DOS or 
non-compliant 

Windows software? 


If so then you may be interested in 
the following schematic design 
software trade-in offer from 
OrCAD. 


Here are 7 good reasons 
to trade-in your old 
schematic software tool to 


OrCAD Capture 
for Windows... 


© De-facto standard schematic capture 
software. OrCAD is the best-selling package 
with over 180,000 licensed users worldwide. 

@ Easy to use and learn. Capture has an on- 
line tutorial and hypertext ‘Help’ 

@ Works on Windows 3.x, Windows 95 and 
Windows NT. Support for all platforms 
provided in one box, 

© True 32-bit application. Faster processing 
on 32-bit platforms, 

Cut, copy and paste between Capture and 
other Windows compliant software. 
Developed to comply with Microsoft 
Foundation Class. 

@ Supports hierarchical designs. Create 
complex designs in modular form, 

@ Only $799 (Trade-in offer to all registered 
owners of Protel schematics and selected 
other schematic capture software tools. 
Normally $2195) 

a 4 
Please send me more information on 
OrCAD Capture for Windows. 

My details are: 
Name: 
Company: 
Address: 
Phone: 


| | 
| | 
| | 
| | 
| | 
| Fax: | 
| | 
l | 
| | 
l l 


Lam using the following brand 

software: 

Schematic Entry: 

Simulation: 

PCB Design: 
| (Fax this form to EDA Solutions on | 
l 02-9413 4622 or ring and ask for | 
L Richard on 02-9413 4611) SC9/96_ 


Level 3, South Tower 
1-5 Railway Street 
CHATSWOOD NSW 
2087 Australia 

Phi +61-2-9413 4611 


fax +61-2-9413 4622 
AA emai. into@eda.com.au 


Offer for a limited time only. 
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In this final article, we 
describe construction of 
the VGA Oscilloscope, 


plus testing and 
operation. This is a 


relatively straightforward 


process, with most 


components mounted on 
printed circuit boards. 


By JOHN CLARKE 


digital oscilloscope 


The VGA Oscilloscope is mounted 
in a plastic instrument case measur- 
ing 262 x 189 x 84mm. A Dynamark 
label measuring 252 x 76mm is fitted 
to the metal front panel. Most of the 
components are mounted on five PC 
boards and these are: the front panel 
PC board coded 04307961 and meas- 
uring 252 x 75mm; the main PC board 
coded 04307962, measuring 213 x 
142mm; the rear timebase board coded 
04307963 measuring 252 x 75mm and 
finally, two memory surface mount 
PC boards coded 04307964 and meas- 
uring 20 x 32mm. 

Begin by checking the all the PC 
board patterns against the published 
artworks. Check for undrilled holes, 
broken tracks or shorts and fix these 
before proceeding. Also check that the 
front and rear boards fit neatly into 
the slots of the case and file the board 
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edges to size if they are too large. 


Memory boards 


Work can start on the two small 
memory boards. These, for IC4 and 
IC10, are intended to be used with the 
copper side up, suitable for surface 
mount devices. The board overlay dia- 
grams for both of these ICs are shown. 
in Fig.1. For best results we recom- 
mend that pads for the ICs are 
pretinned using a fine tipped iron. 

Once the pads are tinned, locate the 
IC in position, making sure it is ori- 
ented correctly and solder the four 
end pins in place using a minimal 
amount of solder. Now solder the re- 
maining pins, taking care not to sol- 
der any two pins together. 

Once done, you should check with 
your multimeter that each pin of the 
IC does in fact connect to the track, as 


shown on the published PC artwork. 
Also check that adjacent pins are not 
shorted except where the tracks on 
the overlay show that they are in- 
tended to connect. 

Solder blobs between adjacent pins 
can be removed with solder wick and 
a soldering iron. After any repairs have 
been done, we recommend a thorough 
final check of the connections. Do not 
forget to install the 0.1uF capacitor 
from the copper side. In final assem- 
bly, the memory boards are attached 
to the main PC board using short 
lengths of tinned copper wire, sol- 
dered to the top side of the memory 
board and to the underside of the main 
board. 


Main PC board 


Now move on to the main PC board. 
Its component overlay is shown in 
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This photo shows the location of the various front panel controls. The vertical 
PC board behind the front panel supports all of these controls and associated 


components. 


Fig.2. Insert all the links, using tinned 
copper wire, and solder them in place. 
All the ICs, with the exception of IC4 
and C10, can be inserted, Take care to 
install the correct type in each place 
and with the correct orientation. Now 
insert and solder the diodes and resis- 
tors in place. The accompanying re- 
sistor table gives the colour codes for 
each resistor value. It is also good 
practice to use a digital multimeter to 
verify each resistor value. 

The voltage regulators (REG1 & 
REG2) are mounted horizontally and 
held in place with a screw and nut. 
Bend the regulator leads to insert them 
into the holes provided before instal- 
lation. Make sure you place the 12V 
regulator (REG1) in the position clos- 
est to the PC board edge. 

Capacitors can be mounted next. 
The 1000uF capacitor is placed on its 
side with the orientation shown. The 
remaining electrolytic capacitors also 
must be oriented with the correct po- 
larity. 8-way header pins are installed 
in the positions adjacent to IC15, and 
near IC11 and IC12. Finally, insert the 
trimpots and PC stakes. 


Timebase PC board 


The component overlay for the 
timebase board is shown in Fig.3. Its 


assembly can proceed in the same or- 
der as the main board. Take care to 
orient the ICs and diodes with the 
polarity as shown. When installing 
the transistors, take care to place the 
BC338s in positions marked Q3, Q6 
and Q9. The BC548's go in positions 
marked Q4 and Q7 while the BF199 
devices are installed at Q5 and Q8. 
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Trimpot VR6 and the PC stakes are 
installed next. We did not use stakes 
in the two 4-way locations above IC24 
and IC28. 


Front panel board 

The front panel PC board is shown 
inFig.4. Carefully check out the board 
pattern as before and then install the 
links, resistors, diodes and capacitors, 
with the exception ofthe 0.22uF types. 
Note that LED1-LED4 are mounted flat 


Two plug-in memory boards are used in the VGA Oscilloscope. The ICs on the 
boards are surface mount devices and require care when soldering. Fig.1 (above 
left) shows the PC board layouts and patterns, with a close-up photo of one 

. 


assembled board at right. 
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Fig.2: the parts layout 
for the main 
(horizontally 
mounted) printed 
circuit board. Solder 
in all of the wire links 
first, then proceed 
with the passive 
components and 
finally the diodes, 
transistors, regulators 
and finally the ICs. 
Opposite is the full- 
size main printed 
circuit board pattern. 


to the PC board with 
the cathode lead (the 
shortest one) bent side- 
ways to fit into its hole. 
Do not shorten the 
leads for LED5. They 
need to be the full 
length so LED5 can 
reach the front panel. 
VC1-VC3 are mounted 
on the rear of the PC 
board for ease of ad- 
justment later on. 
Before installing any 
of the pots or rotary 
switches, cut their 
shafts to about 12mm 
long, so that the knobs 
will fit neatly in place. 
Switches S2, S5, S4, 


10000F 


S6 - S10 and S12 are a | (Sask šj 

all soldered directly g B * 43.3 

into the PC board. PC aa peste 
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mount the slide al Aje š 
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each switch are in- 
serted between the 


Ball EXE 
guum po ete 
dip 


rows of PC stakes and 
carefully soldered in place. Check that 
the pins are connected by testing with 
a multimeter. Then solder in the 
0.22uF capacitors and the PC stakes 
required for off-board connections. 
The vertical attenuator switches S2 
and S4 will be supplied as single-pole 
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12-position types and will need to be 
set to provide eight positions. This is 
done by rotating the switch fully clock- 
wise and then lifting out the locking 
washer and repositioning it so that its 
tab sits in position 4. After this is done 
for S2 and S4, check that each switch 


will provide eight positions. 

Switch S5 needs to be set to 11 
positions. In this case the switch is 
rotated fully anticlockwise and the 
locking tab placed in position 11. 
Check that the switch rotates through 
11 positions. 


Before installing any of the boards 
in the case, it is best to drill the rear 
panel holes for the VGA lead and for 
the DC socket. These holes must line 
up with those on the rear panel PC 
board. The PC board hole for the socket 
is made large enough to accommodate 


the DC socket pins which will pro- 
trude through it when assembly is 
complete. 

Fit a grommet into the rear panel 
for the VGA cord. Pull the VGA cord 
through the hole and secure it to the 
PC board using a cord clamp. Then fit 


the DC socket to the 
rear panel. 

The front panel la- 
bel can be affixed to 
the metal panel and 
drilled to accommo- 
date the switches, pots 
and BNC sockets used 
for the input connec- 
tions, The rectangular 
holes for the three 
slider switches are 
filed to shape after 
they have been drilled 
out. 

Then secure the 
BNC sockets to the 
front panel, using a 
star washer, nut and 
solder lug on each. 
The socket is con- 
nected to the front PC 
by soldering the cen- 
tre pin to the PC stake 
and the earth connec- 
tion via a short length 
of tinned copper wire 
to its GND PC stake. 

Attach the front 
panel to the front PC 
board by securing it 
with the switch nuts. 
The pot nuts are not 
required, Fit all the 
knobs to the shafts of 
the pots and switches. 

Before installing the 
main board in the 
case, it is necessary to 
shorten all the integral 
standoffs on the base. 
They should all be 
drilled off except for 
those at the outermost 
four corners. Also cut 
off the small upright 
spikes with side cut- 
ters. Then attach the 
main PC board in 
place, using self tap- 
pers into the four re- 
maining integral 
standoffs. Slide the 
front and rear panel 
PC board assemblies 
into the case slots and 
the remaining wiring can be done. 


Wiring 
Fig.5 shows the wiring between the 
PC boards. Most of this is done with 


hookup wire. We used ribbon cable 
split into strips of four for connecting 


SEPTEMBER 1996 19 


Hrs S Ë 


"a 


E E 


Sec pa * E 


sig Da- WU +o 
9: pe 


8———9 


r° 
lè ON (no 1007 " SALI 
È| (sevè 4 V desk. m 
= sss¿ d | TON TOWE rout Q 
s aliea g š BN 409 909 
v 
Ë V^ vta stay 


“azis [my paonpoadoa *uxojjed paeoq Dd payerosse 


a — 


epe DE 


^ 


ü 
i . 
z z 
OororoHrZ = OroroHrZ = '002HF Z 
[ase] t so d d | | YOU p [^f 
wee 


SANS Zea 


pr] 


ec p*-*4 ps 


F- uut = 


£ 
ro) li i 
adz adu 


sht st oAoqy "aseo oq Jo awa. 
aq re A[[eona2a sumou qr *preoq A əseqəurn am 104 node] juauoduroo oq :(do)) E:8: 


20 SILICON CHIP 


z - EE. 


The three photographs above are effectively an exploded view of the VGA Digital Oscilloscope, with the front and rear 
vertically mounted PC boards "folded out" from the main PC board similar to the component overlay diagram on the 
facing page. Both vertical boards mount in slots in the case with their components towards the front. 
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Fig.5: the wiring diagram showing how the various boards are interconnect ted. Use this in conj junction with the 
photographs on the opposite page along with the circuit dia; rper. nth's 
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CAPACITOR MARKING CODES 
Value IEC Code EIA Code 
a 0.22uF 220n 224 
a 0.1uF 100n 104 
O OF 4n 473 
a .OO39JuF — 3n9 392 
a .O015uF — 1nd 152 
a 001 pF 1nd 102 
a 680pF 680p 681 
a 560pF 560p 561 
a 470pF 470p 471 
a 390pF 390p 391 
a 150pF 150p 151 
a 47pF 47p 47 
a 22pF 22p 22 


Electronics and it used white for the 
line sync, dark brown for frame sync, 
orange for the blue trace, red for the 
green trace, light brown for the red 
trace and purple, light blue, light 
green, dark green and un-insulated 
wire for the ground. 

This may not be the same for your 
VGA cable so check this carefully with 
your multimeter. 

When complete, tidy up all wiring 
with cable ties. 


Testing 

Before applying power, check your 
wiring carefully for errors. In particu- 
lar, check that the positive and GND 
wires from the main PC board con- 
nect to the correct points on the front 


RESISTOR COLOUR CODES 

No. Value 4-Band Code (1%) 5-Band Code (1%) 
a 1 10MO brown black blue brown brown black black green brown 
a 1 39MO orange white green brown orange white black yellow brown 
a 1 22MQ __ red red green brown ted red black yellow brown 
C 1 820k2 grey red yellow brown grey red black orange brown 
a 2 510k green brown yellow brown — green brown black orange brown 
C 1  390kQ orange white yellow brown orange white black orange brown 
a 2 240kQ  redyellow yellow brown ted yellow black orange brown 
a 1 220kQ red red yellow brown red red black orange brown 
a 1  150kQ brown green yellow brown brown green black orange brown 
C 2 1830k2 brown orange yellow brown brown orange black orange brown 
a 3 100k2 brown black yellow brown — brown black black orange brown 
O 1 sèk grey red orange brown grey red black red brown 
C 2 75kQ — violetgreen orange brown violet green black red brown 
C 2 51kQ green brown orange brown green brown black red brown 
a 2 47kQ yellow violet orange brown — yellow violet black red brown 
C 3 39kQ orange white orange brown orange white black red brown 
O 2 2k red violet orange brown red violet black red brown 
a 1 20k@ red black orange brown red black black red brown 
O 2 12kQ brown red orange brown brown red black red brown 
C 8  10kQ brown black orange brown brown black black red brown 
a 3 7.5kQ violet green red brown violet green black brown brown 
a 1 68kQ blue grey red brown blue grey black brown brown, 
O 1 39k orange white red brown orange white black brown brown 
1 33k orange orange red brown orange orange black brown brown 
O 5 27kQ  redviolet red brown red violet black brown brown 
C 10 2.2kQ2  redredred brown red red black brown brown 
a 2 18kQ brown grey red brown brown grey black brown brown 
a 1 15kQ brown green red brown brown green black brown brown 
as ik brown black red brown brown black black brown brown 
a 2 3300 orange orange brown brown orange orange black black brown 
a 1 2202  redred brown brown red red black black brown 
a 1 1200 brown red brown brown brown red black black brown 
as 7o violet green black brown violet green black gold brown 
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and rear PC board. Reverse polarity 
on a PC board may cause IC damage! 

Apply power, check that the LED 
lights and that the regulators provide 
an output voltage of +12V from REG1 
and +5V from REG2. Now you can 
check supply on all the ICs, Checking 
the front panel ICs can be done from 
the rear of this PC board. 

IC1, IC2, IC7 & IC8 should have 12V 
between pins 7 and 4. IC3 & IC9 should 
have 5V between pins 20 and 8. IC4 & 
IC10 should have 5V between pins 14 
and 28. IC5, IC6, IC11, IC12, IC16, 
1C17, IC18, IC24 & IC25 should have 
5V between pins 8 and 16. IC13, IC20, 
1C22 & IC28 should have 5V between 
pins 8 and 1. IC14, IC15, IC19 IC23, 
IC26, IC27 & IC29 should have 5V 
between pins 7 and 14. IC21 should 
have 12V between pins 11 and 8. 

If all voltages are correct you can 
test the oscilloscope using a VGA 
monitor. Turn all power off and con- 
nect the VGA lead to your monitor. 
Apply power to the oscilloscope first, 
then switch on the monitor. You 
should obtain at least steady blue ver- 
tical graticule lines on the screen, The 
horizontal graticule lines may not be 
present. If the graticule is broken up 
with rolling or with S-shaped patterns, 
then you have lost vertical or horizon- 
tal sync or the ground connections are 
disconnected. 

Check wiring to the timebase and 
main boards for shorts, dry solder 
joints or discontinuities in tracks. Also 
recheck the VGA socket connections. 

Select a timebase other than 50us 
and check that the red and green traces 


VGA LEAD SOCKET 
FRONT VIEW 


Š RED GND 
7 GREEN GND 
8 BLUE GND 


$— 
10 SYNC GND 

N GND 
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13 H SYNC (LINE) 
14 V SYNC [FRAME 


Fig.6 (above): the standard 
pin-outs for a VGA socket. 


can be moved up and down the 
screen using the position controls. 
Note that if the traces are moved 
above the top of the screen they iD 
will produce a slanted two line ze 
trace on the lower screen portion. a 


a 
Fig.7: the front panel artwork for = 
the VGA Digital Oscilloscope, o 
reproduced full size. 
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This is a sign of overrange. Signals 
brought to the bottom of the screen 
will flatten out to a straight line. 

Several adjustments are required 
before the VGA oscilloscope is 
ready for use. 

The first is to adjust VR6 to ob- 
tain the horizontal graticule lines. 
You will find that there are several 
settings for VR6 which will give 
the horizontal lines. Use the set- 
ting which centrally locates the 
graticule in the screen. 

Check operation of the VGA os- 
cilloscope by applying a square 
wave signal to the inputs and ad- 
just the timebase and sensitivity 
for the best display. Note that you 
will need to select the Free run and 
Real time switch positions. 

To trigger the trace, select the 
source (CH1 or CH2) the polarity 
and the Triggered position. Now 
adjust the trigger level so that the 
trace is triggered and is updated 
(as indicated by a momentary loss 
of display periodically), Use the 
update selection which best suits 
your purpose. 

Check that the MAGnification 
switch provides an expanded 
timebase. 

Adjust the trimmer capacitors 
VC1 and VC2 for best square wave 
response. This means that the 
waveform should be square with- 
out overshoot or rolloff at the ris- 
ing and falling edges. 

Adjust trimpots VR1 and VR3 
for correct vertical calibration. If 
the peak-to-peak voltage of your 
signal is not known, measure the 
voltage of a battery using a 
multimeter. Then measure it on 
the VGA oscilloscope with the DC 
input selected. Now adjust the 
trimpot for a correct volts per divi- 
sion reading. 

If the frequency of the oscillator 
is accurately known, check that the 
timebase calibration is correct. Now 
select the 50us timebase and adjust 
VC3 until the traces stop breaking 
up. In other words, adjust VC3 to 
set the maximum frequency before 
the A-D converters stop operating 
correctly. Incorrect A-D operation 


will be seen as many dots in a 
disjointed arrangement on the 
screen. When the frequency is 
adjusted so that the A-D con- 
verter operates correctly, the 
trace will appear normal with 
all dots following each other. 

If correct adjustment is not 
possible, increase the 47pF value 
at pin 2 and 6 of IC13 to 56pF. 

The VGA oscilloscope is now 
ready for use. Note that if GND 
input is selected, you will also 
need to switch to Free run trig- 
gering to obtain the update 
straight line on the screen. Any 
deviation from the straight line 
is due to noise and least signifi- 
cant digit error in the A-D con- 
version process. This is normal 
in a digital oscilloscope. 

If the timebase selected is too 
slow for the signal being meas- 
ured, a phenomenon called 
“aliasing” will occur. This hap- 
pens since the sampling rate is 
not fast enough to obtain half a 
cycle of the waveform and a trace 
will be displayed which is of a 
much lower frequency than the 
incoming signal. 

The problem is instantly rec- 
ognised on the VGA oscilloscope 
since the waveform cannot be 
triggered correctly so that it re- 
mains steady. In most cases the 
waveform also shows as an en- 
velope where two traces are evi- 
dent with one being 180 degrees 
out of phase to the other. 

Ifthe oscilloscope is to be used 
to measure mains voltages take 
note of these precautions. 

Set the volts per division 
switch to 10V. Use only a x10 
probe and do not use the earth 
connection since you may in- 
correctly attach it to Active. The 
oscilloscope is earthed via the 
VGA monitor. 

If the mains voltage is above 
250VAC, the trace will over- 
range. To prevent this, the VR1 
& VR3 calibration trimpots can 
beadjusted so that the trace level 
isreduced. This will uncalibrate 
the volts/division setting. Sc 
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Want to listen in on the most popular HF amateur bands? 

Perhaps you own a short wave radio but are disappointed with its 
ability to receive amateur radio signals? This inexpensive and easy 
to build receiver is just what you need. 


Short wave listening is a fascinat- 
ing pastime and you only need a cheap 
receiver to listen to transmissions from 
around the world. Most short wave 
broadcast stations are very powerful 
and because they use amplitude 
modulation (AM), a receiver used to 
tune their signals only requires mod- 
est sensitivity and a simple AM detec- 
tor. 

Unfortunately it is not this easy to 
listen to Amateur band transmissions, 


which are transmitted with much less 
power and generally use single 
sideband (SSB). Therefore, receivers 
used for amateur signals must have 
high sensitivity and selectivity, and 
an SSB demodulator. 

Just as important, amateur bands 
occupy only a tiny segment of the 
overall short wave bands. Typical low 
priced short wave radios, while they 
may tune over the amateur frequen- 
cies, do not have the sensitivity and 


selectivity to pick up these low level 
signals and generally cannot resolve 
SSB transmissions. 

Of course you can buy receivers 
that will do a good job receiving both 
general shortwave and amateur trans- 
mission but these are quite expensive 
and can cost many hundreds, perhaps 
thousands, of dollars. 


80, 40 & 20 metre bands 


This receiver, while being reason- 


By LEON WILLIAMS VK2DOB 
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Fig, 1: The block diagram of the three band receiver. It covers the most popular high frequency amateur bands. 


ably simple, has adequate sensitivity 
and selectivity and can receive SSB, 
CW, RTTY and SSTV signals. It tunes 
three 500kHz wide sections of the HF 
spectrum which include the 80, 40 
and 20 metre amateur bands. 

The 80-metre amateur band covers 
3.5MHz to 3.8MHz. During the day- 
time only local signals will be heard, 
although at night both local and inter- 
state signals can be picked up. 

The 40-metre band goes from 7MHz 
to 7.3MHz and is excellent for day- 
time local and interstate reception and 
at night it is possible to hear stations 
from around the world. 

The 20-metre band, which extends 
from 14MHz to 14.35MHz, is the best 
to hear long distance (DX) transmis- 
sions from all parts of the world, day 
and night. This band is affected more 
by the changes in the ionosphere than 
the other two bands. Sometimes, only 


SPECIFICATIONS 
80m Band: 3.5 to 4.0MHz 


40m Band: 7.0 to 7.5MHz 
20m Band: 14.0 to 14.5MHz 


Power: 12V DC (nom) @ 250mA 
maximum — from a regulated 
supply or high capacity battery 
(not plug-pack) 


Antenna: 509 impedance 


8Q speaker or 
headphones 


Output: 


signals from certain parts of the world 
can be heard or even no signals at all 
and yet at other times the band will be 
crammed full. 

With this receiver you can listen to 
amateur transmissions at almost any 
time by selecting the band that is best 
suited to the time of day and the propa- 
gation conditions. It was designed to 
be inexpensive and easy to build, 
while offering good performance, To 
this end, the whole receiver is con- 
structed on a single PC board and 
housed in an inexpensive case. 

One aim of this design was to elimi- 
nate the need to wind coils, as this 
appears to be quite a challenge for the 
newcomer to radio construction. Most 
of the coils used are pre-wound RF 
chokes; only two coils need to be 
wound. 


Power requirements 


The receiver can be powered from 
any suitable DC voltage source be- 
tween 9 and 15V. At 12 volts, the 
receiver draws 40mA with no signal 
and about 250mA at full volume. A 
regulated 12/13.8V power supply ca- 
pable of about half an amp would be 
ideal. A diode in the positive supply 
line protects the receiver from inad- 
vertent reverse polarity connection. 

Note that most DC plug packs have 
quite high hum levels and probably 
won't be suitable because the hum 
will make its way into the audio stages. 

The receiver does not have an in- 
ternal speaker. This is done for a cou- 
ple of reasons. The case used is not 
really big enough and it is likely that 
there would be some mechanical feed- 


back between the speaker and the os- 
cillator coil. Anyway an external 
speaker or headphones will provide 
much better sound than a small inter- 
nal one, 

The front panel has the main Tune 
control with a calibrated dial. The 
main Tune control does not have a 
vernier mechanism and soa Fine Tune 
control is provided to make it easier 
to accurately tune in signals. Also on 
the front panel is the volume control 
and an RF attenuator. The final front 
panel control is a 3-position band 
switch. 

The antenna connection is made 
via an SO239 socket. The antenna 
should be one cut for the bands of 
interest and have an impedance of 
50Q for maximum signal pick-up, If 
the antenna is simply a long piece of 
wire, an antenna tuner or matcher 
will probably improve the perform- 
ance, especially on the 20m band (see 
separate panel). 


Block diagram 


The overall block diagram of the 
receiver is shown in Fig.1. The re- 
ceiver can be divided into two parts: a 
Direct Conversion receiver tuning 
from 2 to 2.5MHz, and a switchable 3- 
band frequency converter. 

The job of the converter section is 
to convert or translate the frequency 
of the signals from the three bands to 
a common 2 to 2.5MHz Intermediate 
Frequency band. The direct conver- 
sion receiver then converts the Inter- 
mediate Frequency signals to audio 
frequencies, filters and amplifies them. 

Signals from the antenna are fed to 
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the RF attenuator, included to reduce 
the level of very strong signals which 
could cause the receiver to overload. 
This is especially true of short wave 
AM broadcast stations which unfor- 
tunately frequent the 40M band at 
night. The signals from the antenna 
then pass through the selected 
bandpass filter and appear at one in- 
put to the mixer. 

“The Band switch also activates the 
relevant crystal oscillator and its out- 
put is applied to the second input of 
the mixer. A 2 to 2.5MHz bandpass 
filter selects the difference between 
the signal and oscillator frequencies 
at the output of the mixer and passes 
it onto the product detector. A vari- 
able frequency oscillator (VFO) is 
tuned by the main Fine Tune and the 
Fine Tune controls between 2 and 
2.5MHz. The VFO signal is applied to 
the second input of the Product De- 
tector and audio is recovered at the 
output. 

The low level audio is amplified 
and passed through a 2.3kHz lowpass 
filter which helps to eliminate adja- 
cent channel interference found on a 
crowded band. Finally, the audio sig- 
nal is fed to a power amplifier to drive 
a loudspeaker or headphones. 
Mixing 

The mixer used in this receiver is a 
double balanced type, meaning that 
the main outputs are the sum and 
difference of the two input frequen- 
cies. The two input frequencies them- 
selves are largely suppressed. When 
the receiver is switched to tune the 
20m band, 12MHz is injected into the 
oscillator input of the mixer, while it 
also receives signals in the range of 14 
to 14.5MHz. The output of the mixer 
contains the sum frequencies between 
26 and 26.5MHz and the difference 
frequencies between 2 and 2.5MHz. 

The filter connected to the output 
of the mixer passes only the 2 to 
2.5MHz signals. The 14MHz signal 
has been converted to 2MHz and 
14.5MHz to 2.5MHz. 

When 40m is selected the conver- 
sion is similar, where an oscillator 
frequency of 5MHz is mixed with the 
7 to 7.5MHz signals to produce differ- 
ence frequencies between 2 to 2.5MHz. 

The operation on the 80m band is 
slightly different in that the mixing 
frequency of 6MHz is above the input 
frequency of 3.5 to 4MHz. 

This means that this band tunes 


backwards compared to the other 
bands. 3.5MHz is converted to 2.5MHz 
while 4MHz is converted to 2MHz. 
This is a small price to pay for the 
simplification it provides. 12, 6 and 
5MHz crystals are low cost common 
items. To make the 80m band tune 
forwards we would need to use a 
1.5MHz mixing frequency which has 
two problems. Firstly crystals at this 
frequency are not common and more 
expensive, and secondly the image 
frequency lies in the AM broadcast 
band. This image could not be easily 
eliminated with the input bandpass 
filter. 


Circuit description 


The circuit diagram for the receiver 
is shown in Fig.2. Signals from the 
antenna pass through the variable RF 
attenuator (VR1) to three bandpass 
filters. Each filter is a double pole 
type using capacitive coupling. The 
inductors are standard pre-wound RF 
chokes and are brought to resonance 
by a parallel combination of a fixed 
capacitor and a variable trimmer ca- 
pacitor. The filters are designed with 
a bandwidth wide enough to suit the 
Australian amateur frequency alloca- 
tions, 

The filters are switched using di- 
ode switching and as each band oper- 
ates the same way we will look at the 
20m filter to see how it works. With 
the band switch in the 20m position, a 
current of about 3mA flows through 
each of the 1kQ resistors, diodes D1 
and D2 and the 4700 resistors. The 
diodes provide a low impedance path 
for the RF signals when a few 
milliamps of DC current flows through 
them. The other diodes D3, D4, D5 & 
D6 will be biased off and provide a 
high impedance to the RF signals, ef- 
fectively isolating the 40m and 80m 
filters. 

Using diodes eliminates the need 
to switch active signal leads and al- 
lows the switch to be located remotely. 
The only real drawback is some signal 
attenuation in the diodes. However 
this can be made up in the rest of the 
receiver. The output of the selected 
filter is connected to the primary wind- 
ing of transformer T1. 

T1 matches the 50Q impedance of 
the bandpass filters to the 3kQ input 
impedance of the mixer. T1 also pro- 
vides conversion from the unbalanced 
output of the filters to the balanced 
input of IC1 which is an NE602 mixer. 
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The external mixing frequency is in- 
jected into pin 6 at around 0.5V peak- 
to-peak. 

Each band has its own crystal oscil- 
lator, formed with IC3, a 74HC00 and 
IC4, a 74HC10. This type of oscillator 
has a number of benefits over stand- 
ard transistor oscillators. 

First, as they are made using NAND 
gates one of the inputs can be used to 
gate the oscillator on and off without 
switching power supplies or signal 
leads. 

Second, a 3-input NAND gate can 
be used to combine the oscillators 
into a single line and the output of the 
buffer stages will be a 5V logic signal. 
This means that we can use a simple 
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voltage divider to provide the needed 
0.5V peak-to-peak signal for all the 
frequencies. IC3a is the 12MHz oscil- 
lator with IC3b acting as a buffer stage. 
The oscillator is adjusted to exactly 
12MHz by a trimmer capacitor in se- 
ries with the crystal. Pin 1 ofIC3a and 
pin 5 of IC3b are normally pulled low 
by a 10kQ resistor, disabling the oscil- 
lator. When pins 1 and 5 of IC3 are 
switched to 5V by the band switch the 
oscillator is enabled. When one input 
of a NAND gate is low the output is 
forced to a permanent high state. The 
5MHz oscillator uses IC3c and IC3d. 
while the 6MHz oscillator uses IC4a 
and IC4b. They both operate in the 
same way as the 12MHz oscillator. 


As you can see from this “opened out” photo, construction is almost entirely on one PC board. Since taking this 
photograph, we have added the reverse polarity protection diode, D8. 


IC4c is the oscillator combiner. Only 
one oscillator will be operating at a 
time and the outputs from the other 
two oscillators will be high. When all 
the inputs to IC4c are high, pin 6 will 
be low. When the active oscillator's 
output goes low pin 6 will go high. 
The 5V output signal is reduced to 
0.5V by the resistive divider formed 
with the 1kQ and 1500 resistors. The 
100pF capacitor across the 150Q re- 
sistor provides some low pass filter- 
ing and reduces the level of harmon- 
ics. REG2 provides a regulated 5V for 
IC3, IC4 and the band switching di- 
odes. 

The output of the mixer stage is 
applied to a 2 to 2.5MHz band pass 
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The PC board component layout, together with the PC board pattern. Take extra care when placing polarised components, 
such as electrolytic capacitors and semiconductors, to ensure they go in the right way! 


filter. This filter is made up of two 
parts, a high pass filter using L7, two 
56pF capacitors and a 150pF capaci- 
tor, and a low pass filter using L8, two 
47pF capacitors and a 15pF capacitor. 
The 150pF and 15pF capacitors reso- 
nate with the inductors to provide 
deep notches of attenuation either side 


of the passband. The 2 to 2.5MHz 
signal goes to the product detector 
IC2 on pin 2. IC2 is another NE602 
and mixes the input signal with a 
variable oscillator to produce an au- 
dio signal. 

The variable oscillator is formed 
with the second half of IC2. The oscil- 


lator appears at pins 6 and 7. L9 is the 
coil for the oscillator and tuning is 
accomplished by a BB212 variable 
capacitance diode CD1. The 330pF 
capacitors provide the feedback path 
for the oscillator, while the 68pF ca- 
pacitor in parallel with L9 acts with 
CDi to set the frequency range. 
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The 330pF and 68pF capacitors are 
specified as polystyrene types in the 
parts list. This type of capacitor, while 
more expensive than ceramic types, 
offers superior stability in oscillator 
circuits. The capacitance of CD1 and 
hence the oscillator frequency is de- 
pendent on the voltage which is pro- 
vided by the tune control. As the volt- 
age on the control pin increases, the 
capacitance of CD1 decreases and as a 
result the frequency of the oscillator 
increases. 

The Tune control VR2 is a dual 
gang potentiometer with both gangs 
in parallel except for a resistor in se- 
ries with each gang. One gang has a 
resistor in its positive side while the 
other gang has a resistor in its earth 
side. This produces a differential volt- 
age between the wipers and will be 
constant over the full movement if the 
resistors have the same value. 

VR3 is the Fine Tune control and 
sweeps over the voltage that exists 
between the two wipers. The wiper of 
the Fine Tune control provides the 
tuning voltage for CD1. Note that the 
150Q resistors can be altered to tailor 


1 PCI board code 06109961, 
i67mmx95mm 

plastic case, 196 x 112 x eomm 
(aluminium lid) 

black binding post 

red binding post 

$0239 panel socket, square 
6.5mm jack socket - 

20mm knobs 

35mm knob 

5000 linear potentiometer (VR1) 
10kQ. dual linear potentiometer 
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(VR2) 
50kQ linear potentiometer 
(VR) — 
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log potentiometer (VR5) 
orizontal trimpot (VR4) 
3 position slide switch 


S1) 
K Pies former (T1) 
5mm coil former assembly (L9) 
2.2uH RF inductors (L1,L2) 
4.7uH RF inductors (L3,L4) 
40uH RF inductors (L5,L6) 
100uH RF inductors (L7,L8) 
20 PC pins 
4. BMHz crystal (X2) 
1 6MHz crystal (X1) 
1 12MHz crystal (X3) 
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the fine tune range if required. De- 
creasing the resistors would decrease 
the fine tune range, and increasing 
them would increase the range. The 
resistor values could be made differ- 
ent if more range was required at one 
end of the tuning range than the other. 

A 100kQ resistor and 14F capacitor 
isolate CD1 from supply noise that 
could otherwise modulate the oscilla- 
tor. A 10k trimpot, VR4, is used in 
conjunction with the slug in L9 to set 
the frequency range over which the 
Tune control operates. 

The oscillator in IC2 is sensitive to 
loading on pin 7 and makes it difficult 
to directly measure the oscillator fre- 
quency. To overcome this, a FET buffer 
stage is used so that a frequency meter 
can be connected without significantly 
loading the circuit. Q1 is a MPF102 
and its high input impedance, along 
with the 5.6pF capacitor, provide light 
coupling to the oscillator. 

REG1 provides power for the two 
NE602's and its output voltage has 
been increased to 5.6V by the inclu- 
sion of a diode in the common lead. 
This has been done because the NE602 


PARTS LIST 


Semiconductors 

1N4148 diodes (D1 - D7) 

1N4004 diode (D8) 

BB212 dual varicap (CD1) 

78L05 +5V voltage regulator 

(REG1, REG2) 

2 NE602 balanced mixer 
(IC1,1C2) 

1 74HCOO quad NAND gate (IC3) 

1 74HC10 triple NAND gate (IC4) 

1 LF347 quad op amp (IC5) 

1 

1 


malu 


LM386 power amp (IC6) 
MPF102 FET (Q1) 


Capacitors 

3 470uF 25VW electrolytic 
2 100uF 16VW electrolytic 
2 AuF 16VW electrolytic 
17 0.1uF monolithic 

1 .047uF greencap 
(metallised polyester) 
.015uF greencap 

.O1uF greencap 
.0047uF greencap 
-0033uF greencap 
.OO1uF ceramic 

470pF ceramic 

330pF polystyrene 
220pF ceramic 
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has slightly better performance at this 
increased voltage. 

Recovered audio appears at pin 5 of 
IC2 and any residual RF is filtered out 
by a .O1uF capacitor. 

The audio stages use an LF347 quad 
op amp. The first stage, IC5a is 
configured as a non-inverting ampli- 
fier with a gain of around 11 at 1kHz. 
The non-inverting input is biased to 
+5.5V by the two 10kQ resistors con- 
nected to pin 3. IC5b and IC5c form a 
unity gain 4-pole low pass filter with 
a cutoff frequency of 2.3kHz. IC5d is 
another non-inverting amplifier and 
has a gain of around 13 at 1kHz. 

470uF and 100uF capacitors pro- 
vide decoupling for IC5 and help en- 
sure stability and low noise. 

Both IC5a and IC5d have a tailored 
frequency response that rolls off the 
gain for high and low frequencies. 
The output of IC5d at pin 7 passes to 
the volume control via a 14F coupling 
capacitor. The final audio stage is IC6, 
an LM386 power amplifier. The 109 
resistor and the 470uF capacitor on 
pin 6 provide power supply 
decoupling. This stage has ample gain 
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150pF ceramic 

100pF ceramic 

68pF ceramic 

68pF polystyrene 
56pF ceramic 

47pF ceramic 

33pF ceramic 

15pF ceramic 

10pF ceramic 

5.6pF ceramic 

2.7pF ceramic 

5-40pF plastic trimmer 
(VC1-VC4, VC7-VC9) 
5-60pF plastic trimmer 
(VC5-VC6) 

Resistors (0.25W, 1% or 5%) 
310M9 8 1kQ 

1 1MQ 6 4702 
2 100k2 31500 
147kQ 21002 
9 10kQ 2100 
24J7kQ 


Miscellaneous 

Screws, nuts, spacers, hook-up 
wire, 0.4mm & 0.2mm enamelled 
copper wire, aluminium sheet, 
white cardboard. 
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and power output to drive headphones 
or an external speaker. 


Construction 


Start construction by checking that 
the components with larger pins fit 
the holes in the PC board. This is 
especially true for the oscillator coil 
L9. You may also need to enlarge the 
holes for the trimmer capacitors and 
PC pins as well. There is one wire link 
on the board and this should be in- 
stalled first. Follow this with the re- 
sistors, trimpot and the RF chokes. 

If you are using one percent resis- 
tors, double check the value before 
you solder them in as it is quite easy 
to read the wrong value. The 150Q 
resistors associated with the main 
Tune control are actually soldered on 
the gangs and not on the PC board. 
The capacitors can be fitted next. Take 
particular care with the polarity of the 
electrolytics and the values of the ca- 
pacitors associated with the bandpass 
filters. The filters will not work prop- 
erly if wrong values are used. 

Note that VC5 and VC6 are 60pF 
trimmer capacitors while the rest are 
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4-Band Code (1%) 

Brown Black Blue Brown 
Brown Black Green Brown 
Brown Black Yellow Brown 
Yellow Violet Orange Brown 
Brown Black Orange Brown 
Yellow Violet Red Brown 
Brown Black Red Brown 
Yellow Violet Brown Brown 
Brown Green Brown Brown 
Brown Black Black Brown 
Brown Black Black Brown 


No. Value IEC Code EIA Code No. 
Ur 417 O.1uF. 100n 104 a 4 
ü 4 -047uF. 47n 473 u 3 
D 1 .015uF 15n 153 a3 
Ü 2 .O1uF 10n 103 Oo 2 
a 1 .0047uF 4n7 472 a4 
z -00334 F 3n3 332 L z 
a 2 .001uF in 102 a 4 
a 1 470pF 470p 471 a 2 
sym 330pF 330p 331 Ei 
Bs 220pF 220p 221 a 1 


40pF. The board has been designed to 
accommodate common 3 and 2-pin 
trimmer capacitors. 

Solder in the PC pins next. These 
make wiring easier and fault finding 
simpler, if needed. Install the semi- 
conductors and crystals next, starting 
with the diodes. Note that IC3 and IC4 
are installed upside down with re- 
spect to the rest of the IC's. 

Coil winding 

At this stage we need to wind the 
two coils. Fig.3 gives the details. T1 is 
wound on a large two hole balun 
former using 0.4mm wire. The pri- 
mary winding consists of 3 turns. A 
turn consists of passing the wire up 
through one hole and back down the 
other hole. The secondary winding 
consists of 23 turns and is wound 
over the top of the primary winding. 
The four ends of the windings will be 
at the same side of the former. 

You might label the windings so 
that you do not get the primary and 
secondary mixed up when you solder 
them in the PC board. The oscillator 
coil L9 is wound on a 5mm former 


RESISTOR COLOUR CODES 


CAPACITOR MARKING CODES 


5-Band Code (1%) 

Brown Black Black Green Brown 
Brown Black Black Yellow Brown 
Brown Black Black Orange Brown 
Yellow Violet Brown Red Brown 
Brown Black Black Red Brown 
Yellow Violet Brown Brown Brown 
Brown Black Black Brown Brown 
Yellow Violet Black Black Brown 
Brown Green Black Black Brown 
Brown Black Black Black Brown 
Brown Black Black Gold Brown 


which attaches to a 6-pin base and is 
enclosed in a metal can. The induct- 
ance of the coil is varied by an adjust- 
able ferrite slug in the former. 

Start the coil by gluing the former 
into the base with a drop of Super 
glue. The coil requires 80 turns of 
0.2mm wire and this needs to be 
wound in two layers of 40 turns each. 
Solder one end of the wire onto the 
start pin as shown in Fig.3 and start- 
ing at the base of the former, carefully 
wind on 40 turns side-by-side, ensur- 
ing that the turns are kept firmly in 
place. When the 40th turn is finished 
place a tiny drop of Super glue on it 
and hold the wire until the glue dries, 

Wind on the next 40 turns proceed- 
ing back down the former and solder 
the end of the wire to the end pin. Put 
acouple of drops of glue on the coil to 
keep the winding from moving. When 
the glue is dry, place the base into the 
PCB and screw the slug into the former 
leaving about half the slug outside the 
former. Place the can over the assem- 
bly, passing the slug through the hole 
in the can. This ensures the former is 
centrally positioned within the can. 


Value IEC Code EIA Code 
150pF 150p 151 
100pF 100p 101 
68pF 68p 68 
56pF 56p 56 
47pF 47p 47 
33pF 33p 33 
15pF 15p 15 
10pF 10p 10 
5.6pF 5p6 5.6 
2.7pF 2p7 ex 
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Hold the can against the PCB and 
solder the can pins and then the former 
pins. 


Final construction 


The front panel layout can be seen 
in the photographs. If you are not 
building the receiver from a kit with a 
pre-punched front panel, use the front 
panel drawing to locate the holes for 
the front panel controls and drill to 
suitthe potentiometers. The switch 
requires a rectangular hole and is 
easily made by drilling a couple 
of holes first and then filing to 
shape with a small flat file. 
The case needs to be drilled 
to mount the antenna socket 
on the left hand side and the 
binding posts and speaker 
socket on the right hand 
side. = 

Place the PC board in the 
bottom of the case to mark 
the position of the four 
mounting holes and drill 
them with a 4mm drill. Mount 
the controls and switch on the 
front panel and the binding post 
and sockets on the case. Place a 
solder tag under one screw of the an- 
tenna connector for the earth connec- 
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tion point. If you are using 
potentiometers with long shafts, they 
will need to be cut to length with a 
hacksaw so that the knobs fit closely 
to the front panel. (This should be 
done before they are soldered or 
mounted). 

Mount the PC board in the bottom 


ofthe case with 3mm screws and nuts 
and 6mm spacers. All the wiring be- 
tween the board and controls and sock- 
ets is done with hook-up wire. Leave 
just enough wire between the board 
and the front panel so that it can be 
lifted off and turned over to allow 
access — about 100mm should be 
enough. 

The front panel needs to be earthed 
to avoid hum getting into the Tune 
control wiring. The best way to do 
this is to solder short lengths of 
tinned copper wire (cutoff re- 
sistor pigtails are ideal) from 
the earth lugs of the RF at- 
tenuator and volume con- 
trols onto their respective 
metal cases. You will need 
a good, hot iron to solder to 
the pot cases and may need 
to slightly scratch the sur- 
face first to ensure the sol- 

der "takes". 
Providing a frequency 
readout on a receiver is never 
easy. The modern approach is 
to use a digital frequency dis- 
play but these are complex, 
power hungry, expensive and can 
cause interference in the receiver sec- 
tions. This receiver does not have one 
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The front panel and dial scale are reproduced actual size, 
marking your front panel ifnot working from a kit. 


so you can photocopy them and use them as templates for 
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for all these reasons, although if the 
receiver is to be used permanently on 
a desk then a remote digital frequency 
meter could be attached to the VFO 
OUT point. This scheme would not 
give a direct frequency readout, how- 
ever it would be accurate and the ac- 
tual frequency could be easily de- 
duced. 

To keep costs down and make the 
unit portable, the receiver has an ana- 
log dial attached to the main Tune 
control. It is expected that kit suppli- 
ers will provide screened dials but if 
you are building this receiver from 
scratch you will need to make your 
own. There are several ways to do this 
but the easiest way is to cut an 80mm 
diameter circle from aluminium, and 
glue a photocopy of the dial drawing 
to this. 

Drill a hole in the centre of the dial 
large enough to clear the threaded 
shank of the Tune control (about 
12mm). Glue the large tuning knob 
onto the centre of the dial with suit- 
able adhesive: silicone adhesive 
proved successful. 

It is obvious that a little care is 
needed here so that the knob is cen- 
tred, otherwise the dial will rotate off 
centre. When the dial is complete it 
can be placed on the main Tune con- 
trol. The marker at the top of the front 
panel above the dial provides a refer- 
ence point to read the frequency. 


Initial testing 

The front panel should be left un- 
screwed from the case until all the 
testing and alignment is finished. Be- 
fore we apply power, double check 
the wiring one more time. A minute 
here could save hours later on, not to 
mention dollars. Connect a 12V power 
supply to the binding posts with a 
multimeter set to measure mA in the 
positive lead. 

Plug a speaker into the speaker 
socket and turn the volume control 
fully anticlockwise. Turn on the power 
supply and note the current drawn. 
The prototypes drew around 40mA 
with no signal. Obviously no current 
indicates an open circuit and a much 
larger current indicates a problem. 
This could be a wire in the wrong 
place, a component in the wrong way 
or a solder bridge on the PC board. 

If everything appears correct, meas- 
ure the voltage at the outputs of REG1 
and REG2. These should be close to 
5.6V and 5V respectively. Check that 
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the voltage between pin 7 of IC5 and 
the negative supply rail is between +5 
and +6V. All the stages of IC5 are 
direct coupled and any problems with 
this circuit will probably show up 
with this check. Turn the volume con- 
trol to mid position and listen to the 
speaker. You should be able to hear 
some hiss, indicating that at least the 
final audio amplifier is working. At 
this stage, it may be possible to re- 
ceive some signals with a suitable an- 
tenna but don’t expect too much until 
alignment is completed. 


Alignment equipment 

To properly set up the receiver two 
pieces of test equipment are required 
which may not be a part of the average 
constructor's workbench . . . yet! You 
will need a frequency counter capable 
ofreading to 12MHz and an RF signal 
generator with an output to 15MHz. 
In addition, a digital multimeter is 
needed but even novice constructors 
should have one of these! 

If you don't own a digital frequency 
counter or RF signal generator, think 
about likely people who could help 
you out. Most schools would have 
such equipment in their science or 
technics areas. Perhaps a local ama- 
teur operator could help you out 
(they're usually delighted to help be- 
ginners get "hooked" on amateur ra- 
dio!). Look for antennas or towers in 
local backyards and don't be afraid to 
knock on the front door and explain 
your problem. Take this article with 
you so the amateur knows what is 
required. 

À last resort could be a local techni- 
cian or service shop. But be warned, 
these people are trying to earn a living 
out of electronics and may want to 
charge you a fee. 


Frequency setting 
Ensure that the receiver is powered 
up for at least 10 minutes before doing 
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this section. This allows the oscilla- 
tors to stabilise, especially the VFO. 

Switch the band switch to the 20m 
position and connect a frequency 
counter to pin 6 of IC4c. Adjust VC7 
until the display reads exactly 12MHz. 
Switch to 40m and adjust VC8 for 
exactly 5MHz, and finally switch to 
80m and adjust VC9 to show exactly 
6MHz. 

Adjust the Fine Tune control VR3 
and trimpot VR4 to halfway. The Fine 
Tune potentiometer may need rotat- 
ing so that the pointer on its knob is 
vertical with the wiper at halfway. 
Connect the frequency meter to the 
VFO OUT point and rotate the Tune 
control almost fully anticlockwise, At 
the very end of the rotation there is a 
dead spot and it is not until a few 
degrees from the end that the potenti- 
ometer works properly. 

Adjust the core of L9 until the fre- 
quency counter reads 2MHz. The core 
of L9 is quite brittle. To avoid damage, 
use a good quality alignment tool — 
don't use a screwdriver! 

Rotate the Tune control almost fully 
clockwise, again noting the dead spot 
atthe very end ofthe travel and adjust 
VR4 until the counter reads 2.5MHz. 
Go back and forth a couple of times 
till you are satisfied with the range, as 
there will be a some interaction be- 
tween the adjustments. 

If you use the pre-printed dial or a 
screened dial from a kit supplier, you 
should be able to adjust the dial posi- 
tion so that it lines up with the fre- 
quencies being received. If not, you 
will need to mark your own dial - in 
any case, the following can be done to 
check the dial positions. 

Return the Tune control to the 2MHz 
point and make a mark with a pencil 
on the dial opposite the line on the 
front panel. This mark represents the 
4MHz point for 80m, the 7MHz point 
for 40m and the 14MHz point for 20m. 

Slowly rotate the dial clockwise 


until the frequency is 10kHz higher 
and make another mark on the dial. 
Continue this process until 2.5MHz is 
reached. This mark represents 
3.5MHz, 7.5MHz and 14,5MHz. 

With an ink pen or rub on lettering 
go over the marks to make them neat 
and permanent and at the 100kHz 
points mark a longer line. The 100kHz 
points should then be labelled for each 
band; eg, 4.0, 3.9, 3.8, 3.7, etc. 

Move the Fine Tune control from 
end to end and check the frequency 
shift. If the range is about 5kHz either 
way no changes need to be made. If 
you feel the range needs changing re- 
fer to the circuit operation section 
about altering the 150Q resistors. 


Filter alignment 


Connect an RF signal generator to 
the antenna socket set to 3.6MHz. 
Switch the receiver band switch to 
80m. Connect an oscilloscope or a 
digital multimeter set to a low AC 
volts range across the volume control. 
Move the Tune control until a beat 
note of around 1kHz is heard in the 
speaker, Adjust the volume control 
for a comfortable level. 

If the receiver is overloaded, giving 
a distorted tone in the speaker, de- 
crease the output of the signal genera- 
tor or adjust the RF attenuator until 
the tone sounds undistorted. Note that 
the RF attenuator will not completely 
cut off the input signal due to stray RF 
coupling around the control. 

Adjust VC5 and VC6 until a peak is 
observed in the level of the tone. Se- 
lect the 40m position and change the 
generator to 7.1MHz. Move the tune 
control to give a 1kHz beat note and 
adjust VC3 and VC4 for maximum 
audio output. Now switch to 20m and 
set the generator to 14.2MHz. Move 
the Tune control to give a 1kHz beat 
and adjust VC1 and VC2 for maxi- 
mum audio level. 

This process gives maximum sensi- 
tivity in the middle of the band and 
should provide a reasonably flat re- 
sponse across the whole range. If in- 
struments are not available, a less pre- 
cise method is to tune to a station in 
the middle of each band and adjust 
the relevant trimmer capacitors for 
maximum audio from the speaker. 

Remove all the instruments and 
screw the front panel to the case. The 
unit is now ready for use. Connect 
power, a speaker (or headphones) and 
an antenna and start listening! sc 


What about an antenna? 


For general shortwave listening, the 
basic rule for antennas ever since the 
days of Mr Marconi and friends seems to 
have been “as long and as high as pos- 
sible”. While technically not quite right, a 
long, high antenna has been a reason- 
able choice given the fact that most short 
wave listeners want to cover frequen- 
cies from the broadcast band (around 
1MHz) all the way up to 30MHz, and 
most communications receivers can han- 
dle high impedance antennas (which a 
long wire is). Add to that the fact that 
most people live in cities or towns and 
are constrained by their own back yards. 

For amateur radio it's a bit more exact, 
or theoretically should be. To really pull 
in amateur DX signals, the antenna 
should be made to suit the band being 
used - that is, separate antennas for 80, 
40 and 20 metres cut so they resonate at 
the centre of the respective band (or if 
you are interested in a particular part of 
the band, at that frequency). You will 
normally get acceptable performance 
over the rest of the band. 

With many variations, there are two 
basic types of antenna - horizontal and 
vertical. The horizontal antenna can be 
a dipole - that is, signal taken from the 
middle, or it can be a long-wire, with 
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signal taken from the end. Talking gener- 
ally, a dipole antenna cut to half the wave- 
length of the frequency of interest will be 
the better performer, giving good results 
for signals perpendicular to it - that is, a 
dipole mounted north/south will have its 
best reception east/west. 

Now, what length? The formula for 
working out the half wavelength (/2)-150/ 
f, where f is the frequency of interest in 
MHz. For several reasons which we won't 
go into here, the dipoles are cut slightly 
shorter: dipole length (m) =71.25/f. There- 
fore a half wave dipole for 3.5MHz (80 
metre band) would be 40.7 metres long, 
with each dipole 20.35 metres. That's 
quite a length of antenna, given that the 
average suburban block is only 45 me- 
tres deep! Antennas for the 40 and 20 
metre bands are much more manage- 
able. And if you erect an antenna de- 
signed for 40m, you can expect at least 
reasonable performance on 80 and 20m. 

A dipole can be erected horizontally 
(supported high at each end), inverted 
(supported high at the middle with each 
end supported slightly off the ground), or 
even sloping (high support one end, low 
support the other). The last mentioned is 
often used in suburbia with the antenna 
‘supported at one end by a mast on the 
house and by the back 
fence at the other! 

Of course, you could 
mounta dipole vertically 
but where are you going 
to find a forty metre high 
non-metal pole? (The 
metal would interfere 
with the antenna). 

Strictly speaking, you 
should use a balun to 
match the 75Q imped- 
ance of the dipole to the 
509 impedance of the 
feedline and receiver. 
The truth is, especially 
for receiving, you can 
usually ignore the mis- 
match. 

If you wish to erect a 
long-wire antenna, 
theory says that an an- 
tenna tuner will be 
needed for optimum re- 
MA Ceiver performance. But 

if you don't have one? 
Giveita go anyway. You 
can't do any damage! 
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SERVICEMAN'S LOG 


A bounce with a twist 


No, that’s not a new section in an Olympic Games 
diving competition. Perhaps I should have called 
it the bounce that wasn’t. Anyway, we all know 
what a bounce means in servicing parlance, and 


that’s the theme. 


T've been talking a lot about bounces 
in recent notes - and the trauma and 
acrimony they can cause. Well this 
story had all the makings of a bounce 
situation, except for one factor; the 
time between failures. I wonder what 
the record is? 

Anyway, to start at the beginning. 
The set involved was a General GC187, 
43cm colour set of around 1984 vin- 
tage and was one of several belonging 


to a local motel. It is a rather elemen- 
tary type of set by modern standards, 
without any remote control or other 
up-market gimmicks encountered in 
later models. 

The first time I serviced this par- 
ticular set was back in 1993 and the 
complaint at that time was that the 
image was very dark. Because all sorts 
of funny things - technical things, that 
is - go on in motels I find it best to 
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view such problems in situ. Damaged 
antenna outlets, faulty antenna distri- 
bution systems, even faulty power 
points, are all possibilities in such 
installations. 

In fact, it didn't take long to elimi- 
nate all these and confirm that yes, 
the set was faulty, But in spite of hav- 
ing serviced most of these sets in the 
motel over the years - and some from 
other customers - I had never seen this 
symptom before. So it was into the 
van and back to the workshop. 

As a general rule, faults of this kind 
suggest a low or missing voltage 
around the picture tube and immedi- 
ate circuitry. 

My first check was to the picture 
tube screen (pin 8), which was some- 
thing over 500V with the screen con- 
trol as set. I decided that this was a 
perfectly reasonable figure. The EHT 
voltage is shown as 22kV and this 
was, if anything, a fraction high. 

At a more basic level I checked the 
supply rails. There are four altogether, 
+175V off pin 9 of the horizontal out- 
put transformer, T602, +127V from 
the switchmode supply (test point 
TP601) and two low voltage rails, one 
at +13.8V and another at «12V. All 
checked out as specified. 

That routine completed, it was time 
to look for something more specific. 
And the first thing I checked was the 
collector voltages on the red, green 
and blue driver transistors, Q201, 
Q202 and Q203. These are shown as 
ranging from +105V to +108V but in 
fact were much higher, over +150V. 

Which meant, of course, that the 
picture tube cathodes were similarly 
too high; around 50V more positive 
than they should have been. Which is 
only another way of saying that the 
respective picture tube grids were 50V 
more negative than they should have 
been. No wonder the picture was dark. 

OK, we were on the track. But why? 
The fact that this error was occurring 
onall three drive transistors suggested 
a common cause and the most likely 
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Fig.1: General GC187, IC301 is at the top, with the sub-brightness and 
brightness controls below it, and D360 and resistors R624, R640 below again 
and to the left. One of the drive transistors (red) is at lower right. 


one would be something associated driven from pins 26, 27 and 28 of 
with the brightness circuit. IC301, described as the video amp/ 
The three drive transistors are PAL processor. And the brightness cir- 


cuit connects to pin 4 of this IC and 
consists of a sub-brightness control 
VR304 (10kQ) and the main bright- 
ness control, VR709 (5kQ). And this 
leads back to a network, via a diode, 
D360, consisting of resistors R624 
(560kQ) and R640 (120kQ) in parallel, 
connected to the 127V rail. More im- 
portantly, the voltage at pin 4, shown 
as 8.4V, was down significantly. (Ican’t 
remember by exactly how much after 
all this time but it was significant.) 

I tried adjusting the sub-brightness 
and brightness controls but this had 
only a marginal effect; enough to indi- 
cate that they seemed to be working, 
within the constraints of the fault. 

I checked diode D360, which was 
OK, then resistors R624 and R640. 
And this looked like the answer be- 
cause R640 had gone high. I replaced 
itand R624 at the same time, just to be 
on the safe side. Unfortunately, it 
wasn't the real answer; it helped but it 
didn't cure the fault. In fact, it made 
me aware of another fault; the colour 
was dropping in and out intermit- 
tently. 

I made a few more voltage checks 
but could find nothing wrong. It was 
time to check the dynamic aspects of 
the system; blanking pulses and such 
like. My first check was on a horizon- 
tal pulse to pin 23 of IC301, via a 1kQ 
resistor, R327. This was shown as a 
typical triangular pulse at 3.2Vp-p. 
And it was; exactly. 

Next, I checked pin 19. This is 
shown as a similar pulse at 2.6Vp-p. 
Only it wasn't; this waveform was 
missing completely. Well, I was hot 
on the trail now, even though it was a 
rather longish one; all the way back to 
pin 16 of IC401, the horizontal and 
vertical oscillator and drive stages. 

On the way it goes through a 15mH 
choke, L402 and a couple of resistors. 
On an impulse, I wiggled the choke. 
Andbingo! Suddenly everything came 
good; full brightness, normal colour 
and a first class picture. 

Ididn't waste time finding out what 
was wrong with the choke; I reefed it 
out and fitted a new one. Everything 
came good again, I let it run for the 
next couple of days, with no sign of 
trouble and returned it to the cus- 
tomer. 

And that was the end of the story. 
Well, for 1993. 

But a few weeks ago the motel pro- 
prietor was on the phone asking me to 
have a look at a set. And what was 
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wrong with it? “Aw, the picture’s gone 
dark.” And yes, it was the same set, 
with the same fault, three years later. 
However, I must confess to stretch- 
ing things a bit when I imply that this 
was a “bounce” in the normal servic- 
ing sense of the word. The truth is that 
I was the only one to appreciate the 
situation. The proprietor had com- 
pletely forgotten that this was the same 
set with the same symptoms of three 
years previously. So there was no aggro 
ofany kind; just a funny feeling on my 
part as to what might have been. 
Anyway, down to business. I vis- 
ited the motel again and yes, at switch- 
on, the picture was very dark. Instinc- 
tively Ireached for the brightness con- 
trol and gave it a tweak. And up came 
the picture to normal brightness. What 
was more, the set seemed to be behav- 
ing perfectly normally. The brightness 
control setting was quite reasonable 
and the range of control was normal. 
So what did this mean? There was a 
temptation to assume that it was sim- 
ply finger trouble on the part of the 
last user but while I hesitated to ac- 
cept that, there didn’t seem to be much 
point in assuming a fault on such 
rather flimsy evidence. I suggested that 


I leave it and for them to keep an eye 
on it. 

Acouple of weeks went by and they 
were on the phone again; same prob- 
lem. I checked it out in situ and yes, it 
was faulty. So it was into the van and 
back to the shop again. The only snag 
was, as soon as I set it up on the 
bench, it worked perfectly. In short, 
my worst suspicions were confirmed, 
it was intermittent. 

I set it up in “intermittent corner”; 
the corner of the bench which I re- 
serve for such troublesome devices 
and let it run all day and every day. 
This proved only partially successful. 
The fault did occur on several occa- 
sions but by the time I attacked it, it 
had cured itself. 

But I did notice a couple of impor- 
tant points. It had a greater tendency 
to fail when first switched on in the 
morning and most particularly, when 
the weather was damp. Ifnot touched, 
it would come good after about an 
hour. It was a most frustrating situa- 
tion; one where one could waste hours 
of time speculating on likely causes 
and testing these ideas. 

In fact I did try a number of ideas. 
This model is rather notorious for dry 
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joints and I went over all the likely 
ones and resoldered any which looked 
at all doubtful. I replaced any 
electrolytics which looked at all daggy. 
I went over the work I had done previ- 
ously. I found nothing positive and in 
fact, it achieved nothing; the symp- 
toms remained exactly as before. 

In the meantime, the motel was on 
my hammer wanting to know when I 
could finish the job and what it was 
going to cost. To pacify them, I voiced 
the only idea had in mind; a fault in 
the horizontal output transformer 
(T602) being effected by the damp 
weather. I quoted them for a replace- 
ment — should that prove to be the 
fault — and of course, it wasn't cheap. 
They said they'd think about it. Which 
at least gave me some breathing space. 

So I simply let the set run from day 
to day, hoping for a more definite in- 
dication of the fault. And eventually 
it happened. We had a long bout a 
very wet weather and I noticed that, 
instead of a brief burst of the fault at 
switch-on - which I knew would not 
stand investigation - it was taking 
longer and longer for the fault to clear. 

So, finally, after the fault had re- 
mained for several hours, I moved the 
set out of the corner and tackled it. 
Thankfully, the fault held and I was 
able to make a quick check of the four 
supply rails, screen voltage on the 
tube and the EHT. All were spot on. 
Which exposed the fallacy on my 
faulty transformer theory. 

Bypassing some of the steps in my 
previous exercise, I went straight to 
pin 4 of IC301, fed by the brightness 
control circuit. Sure enough, the volt- 
age was way down from the stated 
8.2V. And incidentally, the fault now 
seemed to have worsened; it was al- 
most impossible to get any image on 
the tube. 

I backtracked to the sub-brightness 
control, then to the brightness con- 
trol, still measuring the very low volt- 
age. It was only when I went the other 
side of the brightness control and 
measured the voltage applied to it from 
the 127V rail and the beam limiter 
circuit of pin 7 of T602, that I found a 
normal voltage. 

So it was being applied to the bright- 
ness pot but was not appearing on the 
other side of it. Time to look at the pot 
itself. Easier said than done, because 
the control panel had to come out. But 
sure enough, this was where I found 
it. 1 had to dismantle the pot to pin- 


son 


Fig.2: Sharp DV-1600X. IC701 is at top left, FB701 below it off 


applied to pins 1 and 3 at extreme right. 


point it and found that the voltage 
applied to the lug was not present on 
the moving arm. And there was no 
continuity between these two points. 

The reason? The centre lug of the 
pot, which ultimately connects to the 
moving arm, is riveted in place. And 
under and around this rivet, visible 
only under the jeweller's loupe, there 
was faint evidence of corrosion. 

The result had been an intermittent 
break in the lug, under the rivet and 
effected by temperature and humidity 
and progressively getting worse. I 
didn’t have an exact replacement 
handy and had to put one on order. In 
the meantime I patched in a 10kQ pot 
temporarily. Everything came good im- 
mediately. And it stayed that way. 
The replacement pot eventually ar- 
rived, I fitted it, put everything back 
together and let the set run for a few 
more days. It never missed a beat and 
was finally returned to the motel. 

And that’s my story of a three-year 
bounce. As I said earlier, it wasn't a 
real bounce but the point is it could 
have been, Had that pot decided to 
play up a few weeks after the 1993 
episode, producing identical symp- 
toms and had it involved a less under- 
standing customer, I would have been 
hard put to it to convince them it 
wasn't the same fault. In fact, I doubt 
whether they would ever have be- 
lieved me. 

So it was a near miss. Well, we must 
be thankful for small mercies. 


For a complete change of scene, I 
have a letter from a Mr. B. L. of 
Gwynneville, NSW, relating some of 
his DIY experiences involving faults 
in his own TV set. This how he tells it. 

“Daaada!” cried my two year old 
son - one second he was watching 
Sesame Street and the next, no more 
Big Bird. This was the result of a fail- 
ure in our Sharp DC-1600X TV set; a 
complete blackout. 

Thave to own up to not being a real 
serviceman, at least not by trade. How- 
ever, having graduated last year with 
a B.E. (Comp.) I felt that, as an engi- 
neer, I would have to at least have a 
look to see if I could do it myself. (Do 
I hear you groan, “No, not another 
meddler!"?) 

Well, after opening the case I dis- 
covered the chasm between the basic 
principles of television transmission 
and the implementation of those prin- 
ciples. I knew roughly how an image 
was received, processed and displayed 
on a CRT but I had no idea where to 
start looking for faults amongst the 
myriad of components before me. 

I decided to invest in a service 
manual and despite this model’s 
manual being out of print (it's about 
13 years old), I quickly located one 
care of High Country Service Data in 
Cooma NSW. The DV-1600X has a 
number of service bulletins, mostly 
relating to the power supply. 

I checked these items and found a 
number of apparent faults. R635 (39Q) 


pin 4 and C711 to the left of it. Mains power is ) 


in the return path of the horizontal 
deflection coil measured open circuit. 
This would explain the symptoms - 
no sound, no picture. R616 (1.5MQ) 
in the protection circuit was also open 
circuit, which apparently causes shut- 
down after a period of operation. 

The power supply IC701's heatsink 
appeared to be poorly connected to 
the copper pattern. I replaced the self 
tapping screw with a small machine 
screw, star washer and nut. The hori- 
zontal output transistor was similarly 
modified. I was surprised to find that 
it was mounted with self tapping 
screws, soldered to the board and 
served as a link between tracks. To 
quote the manual, “Power goes from 
one track through the metal case of 
the line output transistor to the next 
track." Any bad connections here 
would spell doom. 

While I was dabbling with these 
modifications, I noticed a number of 
browned-out resistors in the power 
supply. These were summarily re- 
placed. At this point I wondered how 
the set ever worked. I fired the set up 
and found all voltages within specs. 
and the set operated fine. I was very 
pleased that I was able to solve this 
problem without too much drama. 

My bubble burst about two weeks 
later. Again it was a complete failure 
of sound and picture. This time I 
started out by measuring line voltages 
and found nothing; not a skerrick of 
life. I focused on the power supply 
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ONE MOMENT HE WAS WATCHING SESAME STREET 
& THE NEXT, NO MORE BIG BIRD 


and quickly came to the conclusion 
that IC701 was not operating. 

Initially, I wondered about the like- 
lihood of a faulty IC but remembered 
how all too often in my university lab 
experiments, I mistook my own faulty 
design, wiring, or measurements for a 
faulty IC. Then I measured 20V or so 
at pin 4 of IC701, relative to the nega- 
tive terminal of the filter capacitor, 
C711 (10pF, 100V). 

Well, pin 4 is supposed to connect 
to this same point, via a device named 
FB701. Its schematic symbol looks 
somewhat like a fuse. Ihad never come 
across the "FB" monicker before, so I 
pulled the device out of circuit to 
examine it more closely. 

Here was my suspect; I had meas- 
ured an intermittent 20V across it in 
circuit, yet a short circuit when free of 


MODEL 
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pice 


the printed board. I had a chat with a 
friendly tech in town, who informed 
me that it was a ferrite bead used for 
RF suppression. (Of course, FB.) He 
suggested replacing it with a link. 

That was done and all is well some 
four weeks later - touch wood! I really 
don’t know if this was the original 
problem. I wonder if this multiple 
failure issue crops up often in the 
serviceman's world. 

Well, thanks B.L. fora very interest- 
ing story, I particularly liked your com- 
ment about the chasm between basic 
principles and their implementation. 
Very true B.L. - very true. 

Also note your comment about the 
body of the horizontal output transis- 
tor forming an electrical path and 
which, as you suggest, is vital. On the 
other hand, the mounting of the IC701 


heatsink would seem to be less impor- 
tant. As far as I am aware, this is a 
purely mechanical arrangement which 
does not involve any electrical cir- 
cuitry. 

Regarding the FB701, I am a little 
concerned at your colleague's idea of 
simply eliminating it. It is not clear 
what form of RF suppression it was 
supposed to perform or how impor- 
tant this is. However, since the manu- 
facturers chose to fit it - and manufac- 
turers seldom waste money on some- 
thing which is not necessary - there 
must have been a reason. It might be 
advisable to fit a replacement, even at 
this stage. 

On a more general note, I would 
comment that the two main filter ca- 
pacitors, C711 and C715, are notori- 
ous for failure; they dry out due to the 
heat from IC701. High temperature 
types are recommended as replace- 
ments. And that power supply board 
is notorious for dry joints. 

B.L. also raises the matter of con- 
necting mains powered test equip- 
ment, such as a CRO, to live, or semi- 
live chassis receivers, such as this one. 

Unfortunately, this subject is a very 
complex one, too complex to discuss 
here. Broadly speaking, each situa- 
tion has to be assessed individually, 
using the skill and experience of the 
technician involved. 

However, a popular approach is to 
use a one-to-one 240V isolating trans- 
former, with the secondary floating. 
The “earthy” arrangement may then 
be configured in any way required, 

So, thanks again B.L. for an inter- 
esting story — one which has provided 
an opportunity to discuss a particular 
set and some of its problems and which 
may benefit other readers. sc 
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Available only from Silicon Chip 


Price: $7.95 (plus $3 for postage). Order by phoning (02) 9979 5644 & quoting 
your credit card number; or fax the details to (02) 9979 6503; or mail your order 
with cheque or credit card details to Silicon Chip Publications, PO Box 139, 
Collaroy, NSW 2097. 
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AYG 
AYC| 
ING 
M8 SPEAKER DAMPENING MATERIAL 
PWN Brand new product. The better way to [es 
JN] deaden your speaker boxes. White on 
JN] ene side, grey on the other. deal if your 
car subwoofers are on display - you 
PAM can line them with grey material, 
JY Instead of the usual white. Supplied in a 
JN single pack of one piece which 
measures 1mtr. x 700mm. 330gsm. 
LAVAB New low price also. 


AAA FLAT NI-MH —— 
Ni BATTERY 


fAV[ These are the flat batteries used in the 


really thin celluar telephone batteries. 
LAVAN] Rated 1.2V 650mA Ni-MH. Japanese cell 
LAN AB] Dimensions: 47mmiL) x támm(W) x 7mm(H) . 
PNN cat. s8-2435 $11.95 


JAYC|6 


AY Cl set ors colour coded patch 

AY C|icads. Stereo 6.5mm plug 

JAYC |on each end (o: for 

AY} ono). Length 200mm. 
Cable is shielded. 

JAY C} cat. wa-1054 


Mt 100 WATT 240V TO 

Mie 115V STEPDOWN 

JAYC TRANSFORMER An 

UM Sa tora se wat onie Ts onet on 

JN 349.95 for 100 watts. Includes overheat 

JN Protection! When the unit gets too hot, tne thermal fuse wi 
open, then close after unit cools down restoring operation. 

IAE] Comes in plastic case & 240V lead. E 


ONLY $49.95 


JAYC 


jayc| Retail Price $49.95 Save $20 


LEGIRUNIGo JA 
LEGTRONICS J 


CABLE TIE 6 


etc. Consists of:- 30 x 120mm 
cable ties 20 x 120mm 
reusable cable ties 10 x self 
adheasive cable tie mounts 20 
x saddle type cable tie mounts 


Cat. HP-1198 Only $4.95 = 


SNAKE EYE 
SCREWDRIVER BIT 


Another of 
those odd 
shaped = 
screwdriver bits. 


cat. TD-z033 $12.95 


We have made a sensational scoop purchase of a limited amount of video 
camera tele-converter lenses. SAVE A FORTUNE ON NORMAL PRICES!!! 
These are currently selling at Camera stores at prices up to $179. These lenses 
are reversible 2-in-1 types, 1.5X telephoto and 0.6X wide angle. One year 


warranty. 


My camcorder has a zoom lens, why 
do I need an additional lens? 
Sometimes, especially indoors, the camcorder lens does 
not have a wide enough angle to allow you to fit a large 
group of people or an entire setting into your shot. 
Alternatively, when outdoors, shooting sports or nature, 
you often require additional telephoto magnification to 
get close to the action. As you are likely to encounter. 
both of these situations in the course 
|of your shooting, the easiest answer is a 
reversible 2-in-1 lens. When you need to get closer to the action, attach 
the telephoto end of the lens to your camcorder. 1.5x telephoto magnification 
will bring you 50% closer to your subject. If you require a wide angle shot 
simply reverse the lens - the 0.6X wide angle will increase your field of view 
by 60%. 

2 SIZES AVAILABLE:- This reversible 2-in-1 lens is available to fit both the Sony 
type micro camcorders and the standard size camcorder. They are lightweight, with specially 
coated optics to ensure correct colour balance and crisp images. Both come with adaptor 
rings to make compatible with a range of camcorder brands. 

SMALL SIZE: Fits small camcorders, including Sony micro, Hitachi, Sharp and 
many security cameras. Supplied with 52 - 37mm adaptor ring. 


Cat. QL-3420 Only $59.95 


LARGE SIZE: Fits most standard size camcorders - Panasonic VHS-C, JVC, 
‘Sharp etc. includes 3 adaptor rings; 58-52mm, 58-49mm, 58-46mm. 


Cat. QL-3400 Only $59.95 


= SAVE UP TO $119!!! 


Each lens is supplied with various adaptor rings to suit lens sizes 


Charge your 6V. 7 2V and 9.6V camcorder batteries from your cars power with this charger Charges Sony, 
|NP-22, NP-55 and NP-77 and JVC, VHS-C, NBP-7/8 and BNC 6/7 types. These cover most common 

JAY C} camcorder batteries. Also can be used as a power supply to run the camcorder from the car battery. Reduces 
JAY Cf car voltage to 6, 7.2 or 9.6V. Supplied with car cigarette lighter lead and output lead to camcorder with 4 
different plugs to suit most camcorders and carry pouch. Cat. MB-3522 


AYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR EL. 
JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELE 
JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAY 


2 


Se eee ONIG, 
CAR ELECTRONIC 


(n AUDIO LEAD 


[Ë 3smm mono plug to 


Cable is 5 mtrs. long | 
and is a shielded 

audio cable, suitable | 

| for both microphone N 
| leads and speakers. 


AY Only $2.95 


Gat. 


YC| CLEANER TAPE 
JAY | cassette player heads need 
| JAY C || cleaning regularly. Grab a 


YO] couple of these and never have 


to worry 


(C in a plastic bag. No 
case supplied, 
U Cat. AR-1460 


lormally around $3.95ea 


H Only 2 for $1 


Holds 30 LP records 


Retail Price $10.60 


Cat. AR-1483 


AYCI Save $9.10 
M 


Designed for mounting a speaker box to a wall 


GOLD SPEAKER CRIMP PINS 
Packet of 4 crimp pins for owa 
easy termination of [ 
speaker terminals. Inside I 

l diameter for cable is 3mm. 1 į 
Retail Price $5.95 Ñ l Hj 


! Our Price $3.95 
waz: Save $2.00 Cat. PT-4570 


DUAL IMPEDANCE MIC 


Uni-directional dynamic 
microphone. Dual 
impedance 5000 or 
50kQ. Ideal for public 
address, singing and 

tape recording. 

Frequency 60 - 14kHz Se 

Sensitivity 5000 - 72dB 50Q - 52dB. 
Supplied in vinyl case with lead and holder. Cat. AM-4084 
Retail Price $49.95 
Our Price $29.95 


Allows you to either mix together or 
‘separate a UHF signal and VHF signal. 
Ideal if you have @ UHF antenna and a 
VHF antenna, a TV with one combined 
input, or visa versa. Cat. LT-3028 


pade lugs. 
Normal price would be $3.25 Cat. LT-3019 


Only $1.50ea 
10 for $10 


VIBRATION 


UHF/VHF SIGNAL 
SEPARATOR/COMBINER 


CD PROTECTION KIT [SPADE Nd 


P 


Retail Price $20.95 


Save $12 $8.95 


Our Price 


VIDEO 
CASSETTE 
RELABEL TAPE Only $1 


Scotch brand 20mm 


minor scratches 
on your CD's or 
laser discs. 
Includes 30cc 
spray pack & ultra 
fine cleaning cloth. 
Cat. AR1495 


diameter paper tape | 
with sticky back. Made 
for sticking on the edge 
of video cassettes and 
boxes for titleing. 
Simply stick over old 
label. 17mtr. roll. 


Only $2.50 
Cat. AR-1490 


CORD GRIP CLAMPS 
Use on fig.8 cable. (A| 

packet of 4 for round 

cable costs normally 


|. Pkt. of 2 - 50mm 
diameter foam 
replacement 
headphone pads. 


Fig. 8 cat. Hp-0720 $1.50 fof 
Pkt 10 - 10mm 
Fig. 8 cat.Hp-o721 $1.50 


INICI 
m. 


Cat. AA 20 


MAGNETS 
| Educational magnets. Ideal for hobbyists 
| and children to learn more about 
| magnetism. Individual magnets are difficult 


Problem is, the speaker box needs to be the 
same size as these brackets!!! Consists of two 
steel brackets, dimensions as per diagram", 


un two 3mtr. lengths of fig.8 speaker cable, 4 


bolts with knobs for screwing into non existant. 
speaker, 4 pieces of sticky one side felt to 


DETECTOR ° ZE 
vibration detector MEN Adjustable 


vibration 5 - 20g. Rated 0.1A/S0VDC. 
Use only with NC loop or circuit. , 


Cat. LA-5088 — 
Retail Price $9.15 Save $5.20 U SHAPED MAGNET 


2D 6505 The Lot OUP be San, 


KEEP THE CAT OFF THE LOUNGE — —- 


Cat. TH-1873 75¢ ea 
with TATTLE TALE VIBRATION ALARM | 


avoid scratching non existing speaker and 8 x 
4mm dia. x 35mm 
[g] bolts. nuts and washers. 
Definately worth $3.95 
[p] Cat. cw-2800 


le to offer these at the previous low 
(C | price. We even have different lenses available 


(^| The Micron is the ultimate low cost/high performance PIR detector. The 


Micron circuit design has been tested at 20V/m over the frequency 
range 20 to 1000MHz proving that the Micron has ultra high RFI 


protection and complies with BS6667, part 3 and IEC Publication 801, 


Part 3. Knowing the Micron has passed these tests and by utilizing the 
selectable 1,3 or 5 pulse count, once installed correctly you can leave 


the installati 
Specifica 


confident that false alarms will not occur. 
eselectable 1, 


3 or 5 pulse count «operating voltage 9- 


46VDC “current 17mA salarm contacts - NC soperating temp -10° to 55°C, 
‘pyroelectric detector dual element. 


cat. ta-so30. ONLY $25 OR 10 FOR $200 


Long Range Lens 


Curtain Lens. 


LA-50 


IRDER - FREECALL FOR PHONE : ORDERS 1800 22 888 


Using structual vibration technology, 
the TATTLE TALE can detect 

vibration in an object or surface without any apparer 
motion. Tattle Tale sounds a distinct 3 second alarm. 
Features include: 


Za 


Es 
== 


sensitivity switch. «long life continuous operation with a 

single battery. «works in any position; hang it, set or place [TT 

it anywhere. Pet training:- Keeps pets off - «furniture. 

*counter tops «beds scars etc etc, prevents scratching, 

clawing and climbing. Security:- Place or hang TATTLE [Tr 

TALE to detect tampering of: edoors «windows *cabinets 
drawers «gates or any "off limits" areas. Made in U.S.A. 

Operates off 9V battery (not supplied). Size 126mm(L) x MIG 

55mm (W) x 34mm (D) NIC] 


cat a-s T TET $39.95 Nig 
mp ONICS JAYCAR EEUU 


SANS AA ASA ae RONICS JAYCAR ELECTRONIC 


LECTRON AYCAR ELECTRONICI 


PHOTO FILE ORGANISERS 

Distress stock purchase. Way below normal prices these quality made in USA 
cases allow you to organise, store and protect photographs and negatives. They will 
store photos sizes 3.5" x 5", 4" x 6" and 5" x 7" as well as negatives. They have 
moveable plastic dividers and paper index cards and are dust proof, water resistant 
and archival safe. Will also hold CD's and cards etc. Supplied with convenient 


ional labels. TWO SIZES AVAILABLE 


org: 
SMALL 


Holds up to 600 photos. 

‘Size 220(W)x185(H)x215(D)mm 
Retail Price $29.95 
Our Price $14.95 
Save $15 cat. 


PWN Only $1.95 
PN cat. As-a302 


AN AC/DC VOLTAGE 


VIVAN buzzer sounds if AC voltage is l. 

Né Continuity - Uses your body for checking continuity. LED and 
buzzer signal if there is continuity. 

PWN Polarity Touch anode with finger, cathode with tester. LED and 

IVAN buzzer signal if probe touched positive terminal. 

PN Ze) Car battery Touch one terminal with finger, the other with 

AYC tester. LED and buzzer signal if probe touched positive. 
terminal. Cat. QP-2250 


IN Save $18.00 
WM Our Price $6.95 


CD CLEANING PAD 


Chamois cloth on a round pad safely 
IM removes dust/dirt from compact discs. 


fi Retail Price $5.95 
Ns Our Price $3.95 
IMH Save $2 cat. ar-1475 


AYC 
AYCI 


Ny CHARGER BARGAIN 


TINO 240V plug in charger delivering 12V 
DC at 150mA for charging sealed | 
[AE] lead acid batteries. Output is to a 


IVAN cigarette lighter plug. ç 
CAT 5 NETWORK LEADS 
RJAS to RJ45 leads in office grey colour. | 
Austel approved. 


Cat. PL-0770 1 Metre $8.50 
[Nie Cat. PL-0772 3 metre $12.95 
JA cat. PL-0773 5 Metre $16.95 
MY SCART LEAD 
NAG) scart plug to 2 x BNC plug and x 
[VAN RCA plugs. Length 1.5mtr. 

PW Retail Price $42.95 


AW Our Price $24.95 


RUE Save $18.00 


LARGE 

Holds up to 

1400 photos. 

Size 

450(W)x185(H) 

x215(D)mm 

Retail 

Price 

$49.95 

CER SEES 
Price Only $29.95 


Save $20 cat. HB-5202 


—— ADAPTOR PLUG 


2.5mm stereo plug to ——— i 


HB-5200 


` 1/8” CABLE CLAMPS Nie 


Cable clamps suits c: 
with dia of pem 


B 


3.5mm stereo socket. 


Our Price 
Cat. PA-3588 $2 95 


Nicy 


i: 


CAR BATTERY QUALITY METALLISED POLYPROPYLENE X'OVER CAPS [N 
ISOLATOI Bisayas Tra ia oa Eee Teqsi 
f ‘Allows a characteristics, and Value Price CatNo|Value Prie CatNo. 


| car alarm are rated at 


| i $195 TENET MNICS 
| backup battery 250 volts. 


18d $250 meet |68ut $795 mes [ML LON 
Thí SSO masa Q $995 man TNT ORs 
Wi $450 man [Out $10.95 pss 
ANU $650 miss wan 


framing back 5" 40 HONEYCOMBE MIDRANGE [| 


Tole or. 5" sealed midrange with aluminium honeycombe 
battery. cone and cloth edge. Power handling 25 watts, 5.4oz. 


Reta .95 magnet, 4oz. impedance, 
: frequency 600 - 7kHz 

Our Price $5.95 5. 

Save $4.00 cat. aa-3090 


Retail Price $29.95 
UB 7 Z Save $15 cat. cm-2086 


PLASTIC Our Price $14.95 


BELDEN HIGH 

| QUALITY 
750 COAX CABLE 
DOMESTIC RG-S9, 
Belden 9275. 


OD6 mm 
Cat. WB-2002 


| CASE 


| Plastic utility box with 
| aluminium 
front and | “D” size battery 
rear panels. | shown for size 


HEAVY DUTY 
Belden 9116 
OD 7mm 


Retail Price $17.95 Save $5 


Our Price $12.95 


$1 .25/metre 


$152/152m roll Me 


$1.50/m - 50m + [Voi 


NICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS 
NICS JAYCAR ELEC JAYCAR ELECTRO! 


We have purchased a huge range of electronic goodies from Arista Electronics, as they closed their Sydney Warehouse. All the products on this page are in very limited 
numbers, so limited, that they are not available in all our stores. They are available at our Springvale store in Melbourne, Gore Hill in Sydney and through mail order. 
Prices are way below normal, some products have “returned from the dead“, for instance: Beta video tapes. Products are not available through Dealers. 


*Robust aircraft alloy construction *Provides 1 or 2 acc- «Provides mounting for video light and/or microphone for | 
essory shoe mounts «Functions as a sturdy hand grip palm size camcorder «Simply screw bracket into the 
Mounts easily onto any tripod or camcorder «Built-in camcorder tripod socket «Allows 2 handed control of 

liquid level indicator Screws into camcorder tripod socket camcorder for more stable filming Cat. AV-7002. 


Retail $40.95 Our Price $14.95 Save $26 Cat-AV-7000 Retail $24.95 Our Price $9.95 Save $15 t 
COMPACT 6V 20 WATT VIDEO LIGHT (44 CAMCORDER BATTERY CHARGE MULTIPLIER | 


*Mounts on accessory shoe «Multi-integrated battery «Never run short of power «Allows your charger to hold | 
contacts fit Sony, JVC, Panasonic, Sharp «Adjustable light | 3 batteries at the same time Lets all 3 batteries charge 
angle «Battey not supplied Cat. AV-7003 | automatically, in succession «Works with most 6V 
Retail $79.95 Our Price $29,95 Save $50 | = camcorder batteries and chargers Cat. AV-7019 


12V 1500mAH NICAD BATTERY PACK Retail $99.95, Our Price Sopa ue SIUE 
«Fits old Hitachi camcorders*Adapt or dismantle for VHS-C CAMCORDER 2LENS SET | 
other use «Fast charge ready Cat. AV-7005 | «One lens is 1.5x telephoto for longer zooms 


Retail $119.95 Our Price $9.95 Save $110 *One lens is 0.5x wide angle for greater field of view 
*Comes with 49 & 52mm adaptor rings & vinyl pouch 


VIDEO TRANSFER SYSTEM | | Retail $159.95 Our Price $79.95 Save $80 
easy ny a re oe EE VIDEO CAMERA MULTI-BRACKET J 


CAMCORDER ACCESSORY BRACKET "n CAMCORDER ACCESSORY SHOE ua» | 


camera «Includes table stand CatAV-T008 | | «clips to the back of the camcorder between the battery andthe — | 

Retail $119.95 Our Price $59.95 Save $60 E Ms SoA oe Oty Puce So AE. fe gente | 
———. Rel ñ r .95 Sa - 

8MM CAMCORDER 2 LENS SET | MO MICA PIN 


*One lens is 1.5x telephoto for longer zooms BETA HEAD CLEANER TAPE 


One lens is 0.5x wide angle for greater field of DM | «Keep the old Beta machine going! 
«49 & 52mm adaptor ring Cat. AV-7017. #Some are TDK brand and some are other brands 
Retail $159.95 Our Price $79.95 Save $80 Only $2.95 Cat. AV-7013 


VIDEO CAMERA DESK STAND [ -— | 3MTR. SCART TO SCART VIDEO LEAD 
*Fully adjustable three ousi ipod desk stand with +3 metre lead with 21 pin scart to scart plug Cat. AV-7011 
titing piatom ana eee ee Att epi Retail $45.95 Our Price $22.95 Save $23 


Retail $54.95 Our Price $19.95 Save $35 64 CD HOLDER co. av-1o20] 
12V 3.5AH SLA BATTERY | Martis “pas usce wale Aas SE USA | 
Eka DT pa kk po aye Retail $44.95 Our Price $17.95 Save $27 
Size 122x115x44mm Cat. AV-7010 Only $20 | n | 700 CD HOLDER 

12V 4AH SLA CARRY PACK BATTERY | em «Holds up to 100 CD's, 50 game cartridges 64 audio | 


cassettes plus all video formats «Sturdy easy to 
*12V 4AH SLA battery in a quality plastic case «Output is 
cigarette lighter tee M pe Sod kipa cachet Sema piano “Madani lot Sed 
(3.5mm) for charging «Supplied with carry strap. Retail $44.95 Our Price $17.95 Save $27 | | 
*Size 130(L) x 38(H) x 195(W) mm Cat. AV-7014 |: 
Retail $129.95 Our Price $35 Save $94.95 | @ AUDIO CABLE .s.smm plug to 6.5mm P/A plug - 
I AMÒ OUTDOOR PIR SWITCH —— mono «6m curly black cord Only $4.95 cat. Av-7039 


“Tums on floodlights when movement detected «Lights on FISH EYE VIDEO LENS | 9 
| 


duration variable 30 sec. to 15 mins. «Manual overide \ al dramatically widen | 
C oet Cat ATOSE, oe Qe: DA Aaa ge Medea 48, | 
AYCI ees $89.95 Our Price $19.95 Save$70 | 49 and 52mm «Carry case included Cat. AV-7035 | 


[ | REVOLVING VIDEO STORAGE — Retail $129.95 Our Price $59.95 Save $70 

*Holds 10 VHS or 12 Beta «Rotates for ease of selection | CAMCORDER CLEANING KITS 

Ñ ‘Smoky plastic 10 for $30 Cat. AV-7024 | *Available for either VHS - C and 8mm «Kits come 

Retail $13.45 Our Price $3.95 Save $9.50 || complete in carry box *Consists of: Wet/dry cleaner | 5 

^ — in cassette with fluid - Small battery operated mini 

" CD DISC CLEANER cat.jav-7025 | vacuum cleaner which runs on 4AA batteries. Ideal | 

for removing dust - Pkt. of 50 lens cleaning tissue l 
*Inci CD cleaner tray, cleaner pad & bottle of spray cleaner- — | Si ' 
Retail $17.95 Our Price $9.95 Save $8 (Old Ed camcorder pa iens cleaner and leaning celh - — 
VHS-C KIT Cat. AV-7040 8 

GOLD BNC PLUG X2 EM Retail $59.95 Our Price $24, 95 Save e S35 

2 k gold BNC pli iit cable with a dia of 7-8r f m 

Retail S11-95pr Our Price S3.95pr Save S8. [ssi 60 CD HOLDER 
*Holds up to 60 CD's, 36 music cassettes, 32 Nintendo 


GOLD BANANA PLUGS - PKT 4 ] game cartridges and 10 VHS, 22 VHS-C or 30 x mm 
*2 red, 2 black solderless gold banana plugs *Screw for Le a 


ve 


fi holding cable in «Socket for another banana plug 
RE $9.: 95 Our Price > Sa od im 95 


These products only available at Gore Hill, 


AYCI l 
(MÈ VIDEO SHOULDER STRAP 
A *Adjustable length - 880mm to1000mm «Padded foam 
centre section, nylon adjustable straps each end «Quick 
[NR release locks allows an be EOD removed «Use with 
video & 35mm cameras & Cat. AV-7026, 


A A Retail $25.05 Our Price $7.95 Save $1 
JN($ CAMCORDER MULTI EFFECT FILTER 


D *Set of 3 filters «Fils all camcorders with 52, 49 & 46mm 
P-4 lens diameters +"Starburst” filter creates star pattern from 


a light point "Rainbow" creates burst of colour e"Muiti ”— — — — — 


(H image” creates 3 image impression «Inc carry pouch Cat. AV-7031 
a Retail $119.95 Our Price S39.95 Save $80 


[n WIDE ANGLE VIDEO LENS 
YN "Increase your video cameras wie ie capability 05x +49 and 

(H 52mm ring adaptors and carry Cat. AV-7034 
AVN Retail $99.98 Our Price $39.95 Save $60. 


JAY 8MM VIDEO CAMERA WET HEAD CLEANER 
[NB «With head cleaner tape & bottle of head cleaning solution 
AMNH "Camcorder heads need cleaning regularly Cat. AV-7038 
Wg Retail $34.95 Our Price $9.95. Save $25 


TAMH 20W VIDEO LIGHT WITH RECHARGEABLE BATTERIES 
[A8] «Light mounts on accessory shoe «Battery holder and 

6xAA 600mA Nicad batteries supplied *8mm camcorder 
battery will also power light «9V DC 200mA required to | 


AN 
Af recharge Nicads Cat. AV-7004 
No Retail $159.95 Our Price $49.95 Save $110 


RE MULTI BRACKET FOR CAMCORDER |; ` 


Converts one shoe to three. Aluminium construction. ` 
TA] “Total length 205mm. Gat. AV-7001 
Na Retail $22.95 Our Price $7.95 Save $15 


CORDLESS VIDEO LIGHT 
AVE Cordless freedom. Fits virtually every camcorder *Super 

JA] lightweight & compact «20W quartz halogen lamp Includes 
YN light and 1000mA Nicad batte Cat. AV-7056 
YAI Fetal $149.95 Our Price $59.95 Save $90 


MO TRIPOD TRAY «cians securely to tripods | 


JANO contre column or leg «Keeps accessories at your 
[AM fingertips «Perfect for spare batteries. videotapes, 
lenses, film, headphones etc +180mm square appro» 


Cat. 
JAYC Retail $39.95 Our Price $14. 95 Save $25 


re BETA BLANK TAPE «you dont see these 
TMp "Brand now cau avzo ONIY S5.55 cach 
AV VHS - C VIDEO HEAD CLEANER 


V *Goldring wet type head cleaner «Supplied with tape and 
bottle of cleaning fluid Cat. AV-7012 


AYCI Retail $29.95 Our Price $9.95 Save $20 
IME GOLD S-VHS EXTENSION LEAD `Š 


*4 pin mini round gold S -VHS plug to inline socket «Output. 
‘extension lead to TV «Length 1.4mtrs. Cat. AV-7053 


PMN Retail $14.95 Our Price $4.95 Save $10 
A CAMCORDER 2X TELEPHOTO LENS |, 


Fits all camcorders with 37 & 30.5mm lens dia «Doubles the 
zoom power «Carry pouch & lens cap inc Cat. AV-7057 
Retail $119.95 Our Price $29.95 Save $90 


qd WIRED/WIRELESS MIC BARGAIN | ` à 
YG «Quality AV - Leader brand microphone. Use both 
wired and FM wireless. Supplied in a vinyl box, with | 
standard mic lead (to 6.5mm plug) for wired, and 
small antenna wire for wireless 


aron ean 


A 


ier 


Cat. AV-7045 


Retail $49.95 Our Price $25 Save $24.95 
push off «Pedal size 65(W) x 85(L)mm Cat. AV-7043 


4 FOOTSWITCH -consists of a toot pedal and 3 ww 
| Retail $9.95 Our Price $6.95 Save $3 = | 


speak 


part lens «Close up gets you very close to things | 
eb uo) | 

angle lens «Carry case, iedCat. AV-7033 | 

Retail $119.95 Our Price $39.95 Save $80 

15W VIDEO BRACKET LIGHT -simpy clips to back of 
camcorder where battery mounts, the battery mounts to light 
bracket *No light shoe required *Adaptable to JVC, Panasonic, 
Sharp, Sony batteries «One touch on/off switch 
Retail $64.95 Our Price $24.95 Save $40 | 


2 IN 1 CAMCORDER LENS OW 
*Fits camcorder 
*2 part lens 

with the clip on front section removed, its a wide angle 
lens 0.6x «Carry pouch & lens cap inc 


Retail $159.95 Our Price $49.95 Save $90 
| BLUE 12V ROTATING LIGHT "Ar 


#Great for discos etc, «Runs on 12VDC «Three screws on these 
for mounting «Height 103mm 


Cat. A 
Retail $44.95 Our Price $19,95 Save 


SCART LEAD «scan at pwo to5 nno Din plug 
Í and? BNC plugs Length 1.5 
Retail $28 Our Price $3.9: 95 Save $19.05 


CASSETTE DEMAGNETISER/CLEANER 

«Head cleaning tape/demagnetiser in 1*Simply put tape in 

machine & it both cleans & demagnetises together «Supplied | 

from bulk pack - no case Cat. AV-7042 Only $2 each Save SS 


S-VHS SCART LEAD 
sor plug to soe poe a ao N -VHS 


Retail $55 O Our Price $14.95 Save $40.05 


6” WOOFER - zc» 

*20WRMS power handling «862 impedance «100z. 
magnet ePaper cone «Arista brand SP650 Cat. AV-7029 | 

Retail $32 Our Price $20 Save $12 


2 COMPUTER TO 1 PRINTER SWITCH 
*Old style, simply push a button to select units *RS232 Ë 
data type, 1 x 25 plug on lead to two sockets on box 

* Fully shielded cable & enclosure 


Retail $30.95 Our Price $9.95 Save $21 ` 
HEADPHONE EXTENSION LEAD | 


i *4 metre fig.8 cable extension lead with 6.5mm plug to | 
6.5mm socket «Black col 


Retail $9.95 Our r Price $4.95 Save $5 
8MM VIDEO DRY HEAD CLEANER TAPE 


*!t pays to keep your camcorder heads clean by using a 
video head cleaner. 
Retail $27.95 Our Price $7.95 Save $20 


RCA PLUGS auaiity Gold piugs «Aluminium covers 
*Solder type «Were around $4 - $4.50 

Black - Cat. AV-7059 Red - Cat. AV-7060 $2 ea 
As above but with crimp screw shield contact. 
Silver Aluminium Cover - Cat. AV-7061 


PHILIPS PA SOUND PROJECTOR SPEAKER | 
A Round tubular PA speaker «Mounting bracket «Power: 


6W/100V #SPL: 89dB *imped: 16670 Fr 13000Hz 
‘very ea avanti cot av-Toss, Only 899.95 


PHILIPS PA COLUMN SPEAKER Only $69.50ea 
*Speaker has 6x5" twin cone drivers mounted vertically and a 
100V line 24W transformer Woodgrain finish with black 


letres of cable to a 6.5mm mono plug *Switch is push on, 
MAIL ORDER - FREECALL FOR PHONE ORDER 


loth on front «Size 170x110x1000mm Cat. AV-7037 


Springvale stores and Mail Orders. Not available at Dealers. Je 
CAMCORDER TABLE STAND 


Holds camera steady for jitter free pictures «Adjustable for 
esposos ee eee 
‘camera placement is imp: 


Retail $34.95 Our Pri Price $14.95 ET $20 


CAMCORDER CLOSE-UP / WIDE VIEW LENS 
Fits camcorders with 46, 49 & 52mm lens dia *2 


Gat. AV-7046 


with 37, 34 and 30.5mm lens diameters. 
ted together, its a telephoto 1.35 x, 


Cat. AV-7032 


Cat. AV-7050 


Cat. AV-7052 


QO NIC: 


Cat. AV-7048 | 


Cat. AV-7049 | 


Cat. AV-7027 
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4 Cat, YG-2718 


Refer. Electronics Australia 
April 1995 

Bring your home theatre or | 
Hi Fi system to life with this 
'320WRMS/A ohm 


18] 240WRMS/8 ohm sub amp 


kit. Complete with punched — 


4 and powder coated chassis, silkscreened front panel, toroidal 
transformer, PCBs, gold audio connectors, low capacitance 


screened cable, heavy gauge auto cable plus all electronic 
components. See page 5 of 1996 catalogue for full specs. 


| Cat. KA-1770 


10mm High Brightness LEA ww i evi 


BIG LEDS, HIGH BRIGHTNESS. [ il 
Waterclear, (clear to look at but light up. 
red). Viewing angle 40° - two available 
1600mCD (max @20mA) Cat. ZD-1970 


f| 3000mCD (max 620mA) Cat. ZD-1974 


ONLY $349 ^ Li NE 
EMOREX. DIGITAL STEREO EARPHONES 
jistress 


1.25 ea 
$2.25 ea is about 15 watts or about BO watts system 


DISPLAY BARGAINS 


SUPER LARGE 7 SEGMENT DISPLAY 

The actual numbers are 57mm (2.3") high. The 

housing is 70mm high x 43mm wide. Ideal for 

house numbers, clocks etc. Common anode. 

Face colour is black, LED colour - green. 

Forward voltage 8.2V, forward current 30mA. Our cat price for red ones is $12.95. 
Cat. ZD-1852 


MEGALARGE 7 SEGMENT DISPLAY 

Must be the largest display we've ever seen! The actual number is 76mm high and the 
housing is 110mm high x 70mm wide. Background colour is black. Display is high 
efficiency red (635nm). common cathode. Very limited qty. Liteon 30301HRB 


Cat. ZD-1853 only $14.95 ea NIC 


MED! IZE 7 SEGMENT DISPLAYS NIC 


Save on normal prices. Lieon brand 3403 series common cathode wuth right and left 
hand decimals. Actual number height is 20mm, housing size 28(H) x 20(W)mm. 
Background colour is grey. Limited quantities. Cat Type 1V/SEG @ 1F=10mA 

jteon 3403LP Brightred CatZD-1858 950uCd 
Liteon 3403LE Orange ^ CatZD-1859 2400uCd only $2ea 


And its made i in Australia: Wo have m 
Ems price with the manufacturer and can sell the 


Designed for separate 
midrange and tweeter 
level control in a 3 way 
home Hi Fi speaker 
system. Power handling 


power, as they are installed after the crossover. 


ower level. SPECIAL PRICE - LIMITED QTY 


WORM DRIVE GEARBOX NEW EE includes a vertical row of LEDs which show 


© (High Efficiency) 

216: or 336:1 reduction m= 
ratio. Nothing works better 
than a worm drive gearbox. 
It's efficient and it cannot 

| be "driven" by the load, i.e. 
when the drive motor stops, 
the gearbox is efficiently 
“locked”. This new gearbox TABA 7 = — 
set, once again made in Japan is another delight. 
Like our YG-2720 Planetary gearbox, this set comes 
complete with a genuine Mabuchi RC-260 3 - 4.5V motor, 
colour coded gearset, (216:1 or 336:1 reduction ratio), 4mm 
hardened steel output shaft (which could be an axle - it is 
symmetrical with threaded [mm] ends and holes for spring 
pins!), all nuts and screws, including grub screw with allen 


[M wrench, lubricating grease etc. The gearbox casing is 


precision moulded in high grade ABS engineering plastic. 
There is even a spare passive axle and axle carrier! In 
addition to this you get four drive cranks and complete 


j| exploded - view assembly instructions. 


Measures 76mm long (inc. motor) Gearbox body is 30mm 
wide and 31mm high. 216:1 3,400 g/cm ; 336:1 5,400 g/cm 


TIZER USESEGIS HA VIE G 
Language Wr amnelator Sale 
Features include: Telephone. 
directory/ business card library 
“Real time clock *Calendar 
"World time «Calculator 
*Currency conversion «Data 


| communication translator 


English, French, German, I 
Spanish & Dutch «5,940 useful phrases «42,000 total 
words. See 96 catalogue P170 for details Cat. QM-7330 


Only $37.95 


Cat. AC-1685 Only $14.95 
30 +30 WATT STEREO 
Ideal replacement 


for old stereos. Fully 


connect transformer, 
speakers & a signal. 


MINI PHONO & PREAMP 


Pre built. 


/Md 2 STATION WIRED INTERCOM SAVE $20 ON 
JN) |Adiustable volume Use as baby monitor “Hands tree COMPUTER DATA LASER POINTER 
IAYCI peg Taz (Di eus EAE SWITCHES See 96 Cat. P178 for details. 
WE Cat. Price $29.95 SANN A! supplied in metal boxes. Were Now Save 
4 Save $10 pon == || 2 Way D25 serial Cat. XC-5062 $24.95 — $19.95 Est 
JAYC 3 way Centronics Cat. XC-5065 $34.95 $24.95 sio è 
IN(t Sept. $19.95 mwa — SS E Es xe-5070 $99.95 $20.05 $10 Cat. Price $89.50 
4 way D25 serial Cat. XC-5071 $49.95 $34.95 $15 Save $20 


Sept. $69.50 
Let eed ELECTRICIANS PLIERS SAVE $10 ON pt. $ 
` [or winter clothes? This will tell you. NEON UNDERBODY LIGHTS 
[Shows maximum and minimum z 
[temperature and number of 12V neon coloured tube lights. Use under cars anywhere. 
AY C [rainy days in each month for 
[24 cities. Also has alarm and 


= 
Save a fortune over normal price. Y 
poc WE —— — —— — 
wholesale price is $28.60 plus sales tax, 

Which would give them a one off selling lue Cat. ST-3120 — *Pink Cat. 31 

price of around $55!!! Length is 230mm. «Green Cat. ST-3124 *Purple Cat. ST-3126 


cultu Were $49.95ea Save $10.00 


Cat. Price $25 Se 
ptember Only $39.95ea 
ALUMINIUM TORCH Features:- «Fully waterproot Save $10 


S ON Haga. Adik bie team Sept. Only $15 Em SPEND $20 AT JA CAR IN SEPTEMBER 
*Shockproof *Push on/off 
e switch And you can purchase this large digit 
*Krypton | 7 calculator worth $7.95 
l #See 96 Cat. P177 Cat. QM-7265 
Í globe plus spare *Length. C & K brand 7103. SPDT centre j 5 
355mm *Req. 4 x D cells (not supplied) - For Only $2.00 


off, PCB mount with long 


Ne Cat, ST-3060 Cat. Price $39.95 bim eona A 
INg Save $10.00 September $29.95 cat. st- 0564 z, 


IAM WINDOWS 95 104 KEYBOARD . MICROSOFT a *Finger tip pulse checking. 
LAVÉ] economically priced keyboard NATURAL KEYBOARD © for $6.00 +See 96 Cat. P174 for full details. 
AYC with 104 keys, as suitable for This keyboard helps you Cat. QM-7266 
work comfortably by 0 Cat Price $34.95 Save $10 
naturally positioning and 
supporting your hands, 
hadi Ga i AM/FM POCKET RADIO 


95 Was$149 $ A 2 ‘See 96 Cat. P178 for details. AR-2220 


Cat. Price $17.95 


7” 45 Record Plastic 


Covers 

These are 

genuine plastic |. 
covers designed A 
for protecting 45 
records. If you T 
collected these, you need to keep them in top 
condition, as one day they may be worth big 
money! Cat. AR-1484 


Packet of 50 only $4.95 
Microphone Line Transformers 


a 


Input 5000 - Cannon 3 pin socket 
Output 50k@ - 3 pin plug Cat. MM-2480 


Normally $24.95 ONLY $9.95 
Transformer Bargain (Wy 
00 240V input, SVCT output 
€ 150mA Cat. MM-2003 
E5 A ayeo products are valable at ONLY $5.95 
You'll Ge plezan ‘surprised. 
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Another distress stock purchase. Priced way below 
normal . This is an 82 woofer with tweeter mounted in 
the centre and has a polypropylene cone and good 
sized magnet. This is a quality HiFi driver. Use it as 
replacements for ageing speakers in your stereo! 
Crossover capacitor included. Includes white metal 

grill at no extra charge. See last months ads for specs. 
Cat. CE-2316 


Retail Price $55 ea Qur Price $29. 95 ea EDI 


PA SPEAKER BARGAIN ` ` 
Another distress stock purchase. Consists of a 5" 
handles 5 W (RMS), the grill is white and 

Cat. CE-2308 Retail Price $34.95 


speaker mounted on a metal B" grili with a 70 / 100 voit line! 
mounting holes are predrilled. Save a 
Our Price $17.50 10 + $15.00 


not required. E. 
capacitor and a 
mount 


6.5” KIT 
Retail Price $199.95 Pair 


transformer. The speaker is a widerange & 
5.25” KIT fortune over normal price. Ltd atys. NEW 
Retail Price $169.95 Pair 


Our Price $69.95 Pair Our Price $89.95 Pair 
Save $100 catcE-2340 Save $110 cat ce-2342 


~ |TV HEADPHONES Sete 


| WITH VOLUME CONTROL 


‘Small pair of headphones with in line 

volume control. Ideal for when hubby 

wants to watch TV in bed and the Missus 
wants to sleep. Has 5 metres of cord to 3.5mm mono 


plug. Cat. aa-2017 Retail $12.95 
OUR PRICE $6.95 Save $6 


TURN YOUR SURPLUS STOCK INTO CASH! 
Jaycar buys surplus/distress stock of most electronic 
items - from components to built products. If you have 
marketable quantities of stock you need to clear 
contact Bruce Routley or Mark Ostro on 
Phone: 02 9743 5222 Fax: 02 9743 2066 


THE LATEST KITS 


Distress stock 
purchase. Way 
below normal price. 
3 way speaker 
system in a water 
resistant ABS 
plastic cabinet. Ideal for patios, pergolas, boats or 
potentially wet areas. Completely sealed enclosure 
houses a 4" woofer, midrange and tweeter. Supplied 
with mounting brackets and speaker cable. Limited 
quantity available. See last months ads for specs. 


Retail Price $89.95 Pr 
Save $30 cat. cs-2435 


Line Filter / Conditioner EA July 96 Cat. KA-1786 $39.95 
Subwoofer Bridge Adaptor EA Mar 96 Cat. KA-1784 $22.95 
Dual 12V 4WD Battery Control EA Jan 96 Cat. KA-1782 $44.95 
Low Cost Train Control EANov95 Cat. KA-1780 $29.95 
Improved Remote Extender SC July 96 Cat. KC-5209 $24.95 
Low Ohms for DMM SC Jun 96 Cat. KC-5207 $29.95 
Hi-Volt Insulation Tester SC May 96 Cat. KC-5205 $89.50 kopi po A a ei 
Knock Sensor for Cars SCApr96 Cat. KC-5203 $34.95 
125W/8Q, 175W/42 Amp SC Apr96 Cat. KC-5201 $89.50 
20MS Digital Delay KC SC Feb96 Cat. KC-5198 $39.95 
HEAD OFFICE oie eae’ | WHOLESALE MAIL ORDERS FREE POST FOR ORDERS 
8-10 LEEDS ST RHODES 2138 Quality | PHONE: (02) 9743 5222 | Reply Paid 72. Jaycar Mail Orders. PO Box 185 Concord 


Jaycar 


ELECTRONICS 


PHONE: (02) 9743 5222 
FAX: (02) 9743 2066 


ADELAIDE SA 
BURANDA QLD 
CANBERRA ACT 
MELBOURNE em « 
COBURG VIG 
SPRINGVALE VIC 


FAX: (02) 9743 3070 


BANKSTOWN +»: 
GORE HILL = + 
PARRAMATTA #35: 
PENRITH - 
RHODES : 
NEWCASTLE 


‘ORDERS: 1800 620 169 | NSW 2137 FREE CALL FOR ORDERS: 1800 022 888 
ENQUIRY HOTLINE: (02) 9743 6144 FAX: (02) 9743 2066 
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Neville Thiele awarded 


IREE Medal 
of Honour 


On 23rd July 1996, the Institution 
of Radio and Electronics 
Engineers Australia made the 
award of Medal of Honour to 

A. N. Thiele for his lifelong 
achievements in the field of 
electronic engineering. 


Neville Thiele's achievements in the 
field of audio engineering are widely 
known. 

He is regarded as a world authority 
on loudspeaker design and most loud- 
speakers are now specified with 
“Thiele-Small parameters” after his 
collaboration with Richard Small in 
writing a number of seminal papers. 

The following is a transcript of the 
award speech given by Ian Shearman, 
FIREE, vice-president of IREE Australia. 


Albert Neville Thiele was born in 
Brisbane where he grew up and was 
educated at Brisbane Grammar 
School. He then commenced working 
ina bank and studying for Bachelor of 
Arts at the University of Queensland. 
He subsequently enlisted for service 
during the Second World War. 

He is a professional engineer, hav- 
ing graduated from Sydney Univer- 
sity as a Bachelor of Engineering soon 
after he was released from his war- 
time army service. Immediately upon 
graduation he joined EMI Australia. 
At that time he was appointed to as- 
sist with the development of audio 
products, including amplifiers and 


loudspeakers. The pride which he 
demonstrated in the tasks he carried 
out and the excellent products which 
were developed for sale brought him 
to the attention of the management of 
EMI which sent him to the UK to learn 
about the design and production of 
television receivers. 

He spent some months at the EMI 
facilities in Hayes, Middlesex. He then 
returned to EMI Australia to develop 
and market the HMV range of receiv- 
ers in time for the launch of television 
here in 1956. It is worth noting that in 
the early days of television there were 
about 25 Australian manufacturers of 
receivers and HMV soon became one 
of the most highly regarded brands on 
the market, for their high quality; 
Neville's part in this market position 
was significant. 

During this period, Neville carried 
out research and development of a 
number of aspects of television re- 
ceiver design. These were published 
in the technical press and he became 
well known for the excellent work in 
this area of his expertise. 

One of his other great technical loves 
is loudspeakers. From his time at EMI 


during the mid-1950s he has been at 
the forefront of loudspeaker design 
and is now a world authority. This has 
been recognised not all that long ago 
by the presentation of the Silver Medal 
by the Audio Engineering Society, The 
medal is only awarded when there is a 
recipient identified who is considered 
sufficiently worthy to receive it. 

He was instrumental in the devel- 
opment of many innovations for both 
radio and television. He introduced 
into Australia some revolutionary 
ideas, especially in test techniques 
and other equipment design philoso- 
phies which improved the technical 
quality of the signals, We take these 
for granted now. With the availability 
of digital techniques, he was respon- 
sible for the initial development of 
specialised digital audio recording 
techniques which have been contin- 
ued to a stage where the ABC is hav- 
ing a product manufactured for local 
and overseas sale. 

Neville has also been active in his 
contribution to his profession. He has 
been a member of The Institution of 


Continued on page 59 
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Want to listen to headphones without being connected 
to your TV or CD player? Now you can do it with this 
infrared stereo link. It takes the stereo signal from any 
source, converts it to a modulated infrared beam and 
then converts it back to an audio drive signal for 
standard headphones. 


headphone 


PART 1 — THE TRANSMITTER 


How often have you wanted to 
watch that “special program” on TV 
while others have wanted to read, or 
even worse, sleep. Sure, most modern 
TV sets have a headphone socket but 
sitting close to the TV on a cushion or 
hard chair is not our idea of relaxed 
viewing. 

Perhaps you or another member of 
the household is a little hard of hear- 
ing (aurally challenged?) and likes the 
volume louder than the rest. This new 
project will also solve this problem. 

Our new infrared stereo link allows 
you to relax in your favourite chair 
and listen to stereo sound at a level 
that suits you. Individual volume con- 
trols allow you set the left to right 
balance, especially for those who may 
be a little deaf in one ear. 

The infrared stereo link consists of 


| By RICK WALTERS 
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two parts. There is the transmitter unit 
which is powered from the 240VAC 
mains and takes the signal from the 
CD player, TV or whatever. And there 
is the receiver; it is battery powered 
and it picks up the IR beam and con- 
verts it into an audio drive signal for 
your headphones. 

As the receiver is battery operated, 
it will switch itself off after about half 
an hour to extend the battery life. If 
you want to use it for longer periods, 
you will have to press the ON button 
every half hour. 

The transmitter has two infrared 
LEDs at one end and these should 
point in the direction of the receiver. 
Naturally, for best results the receiv- 
er's pickup lens should face the trans- 
mitter. For good noise-free reception, 
the distance between the transmitter 
and receiver should be no more than 
about three to four metres. 

The challenge in producing an in- 
frared circuit like this is that it must 
have adequate dynamic range, low 
distortion, good frequency response 
and adequate separation between 
channels. 

Let us state, at the outset, that the 
quality of reproduction is quite good 
and most people will judge it per- 
fectly adequate for watching TV. How- 
ever, it is not as good as CD-sound 
quality although many people with 
hearing difficulties will not be con- 
cerned with this aspect. 


Transmitter operation 


Fig.1 shows the circuit of the infra- 
red transmitter. It is essentially a pulse 
width modulator (PWM) which pro- 
duces a stream of varying width pulses 
at 44kHz. 

The stereo signal is multiplexed into 
the PWM stream and the left and right 
channels must be separated by the 
receiver circuit. 

Notice that the transmitter can be 
split into two halves. At the top 
lefthand corner is the right channel 
input, feeding into volume control VR1 
and then into op amp IC4b. Still on 
the lefthand side of the circuit but 
about half way down is the left chan- 
nel input, feeding into the volume 
control VR2 and then into op amp 
IC4c. 

Let's concentrate on the right chan- 
nel to begin with. Op amp IC4b has a 
gain of 10 at mid-frequencies. IC4b's 
output, pin 7, drives a two section 
low-pass RC filterand then IC4a which 


The inside story on the infra red stereo transmitter, showing almost all 
components mounted on a pc board attached to the lid. Note the shrouding 


has a gain of two. The output of IC4a 
is fed to the non-inverting input of 
comparator IC5. The inverting input 
(pin 3) is driven with a triangle wave- 
form running at 88kHz. This signal 
comes from pin 1 of IC3a. 

IC1, a 555-type timer, is wired as a 
free running oscillator to operate at 
176kHz. Its output frequency at pin 3 
is divided by two in IC2a, producing 
symmetrical 88kHz square waves at 
pins 1 and 2. The signal at pin 1 is fed 
to IC2b’s clock input, its output being 
44kHz square waves at pin 12 and 13. 


Pulse width modulation 


The square wave at pin 2 of IC2a is 
fed to integrator IC3a, which produces 
a very linear triangular waveform at 
its output, pin 1. Thus at the input of 
IC5 we have an audio signal on pin 2 
and an 88kHz triangle wave on pin 3. 
The output of ICS, pin 7 is normally 
high but will pull down to ground 


around the mains switch - this is essential to prevent you coming into contact 
with 240V, either directly or through your hifi if a mains wire comes adrift! 


whenever the voltage at pin 3 exceeds 
that at pin 2, 

Therefore the output of the compa- 
rator will be a train of varying width 
pulses (Pulse Width Modulation or 
PWM), the width varying in sympa- 
thy with the frequency and volume of 
the audio. 

The left audio channel is identical 
to the right in function. IC4c and IC4d 
provide the signal gain and IC4d feeds 
the audio signal to the non-inverting 
input of comparator IC6. The 88kHz 
ramp comes from IC3a, as before. 

The two comparators IC5 and IC6 
are open-collector output and they are 
wired in parallel to a common 1kQ 
resistor; when one output goes low it 
will pull the other low as well. 

What we wish to do is to transmit 
the right channel signal for a short 
period, then transmit the left, then the 
right etc. This is known as 
multiplexing. “Wait a minute", you 
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Fig. 1: the circuit diagram of the transmitter. Quite complex operation is simplified through the use of a number of 
integrated circuits. 


are thinking, “if we chop the audio Compact discs operate on a similar the slew rate) of the audio signal and 
like this we should only hearhalfthe multiplexing principle. sample it at a rate faster than the sig- 
program." Luckily, thisisnotthecase. ^  Ifwe limit the bandwidth (and thus nal can vary, then no information will 
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Fig. 2 (left): the component layout and wiring of the 
transmitter, with its associated PC board pattern 
shown above. Use this to check your own PC board 
thoroughly before commencing construction. 


be lost. This is the reason we have low-pass filters 
in each channel. 


Multiplexing 

So, how do we switch between the right and left 
signals? Fortunately LM311 comparators have a 
gating pin (pin 6) which allows us to do just that. If 
this pin is held low, the output at pin 7 will stay 
high. Thus by applying a square wave signal to pin 
6 pin of IC5 we can alternately enable and disable 
the chip. By feeding the complement (opposite 
polarity) of the squarewave to pin 6 of IC6, we gate 
them on alternately, just as we require. The gating 
signal is 44kHz, as supplied by the Q and Q-bar 
outputs of IC2b. 

The commoned output of IC5 and IC6 switches 
Q1 on when it goes low, turning on LED1 and 
LED2 which will emit pulses of infrared light of 
fixed intensity and varying duration. 


Pilot tone 

OK, we are now transmitting two audio chan- 
nels multiplexed in a continuous stream but we 
will have a problem at the receiving end, for we 
will not know which channel is which. 

This is where IC3b comes into the picture. It is 
configured as a 10Hz square wave oscillator. Its 
output at pin 7 is fed via a two-section low pass 
filter to produce a 10Hz sine wave signal. This sine 
wave is injected at a low level into pin 13 of ICad 
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1 PC board, code 01109961, 
106 x 80mm 

1 plastic box, 150 x 90 x 50mm, 
Jaycar HB-6011 or equiv. 

1 30V centre-tapped transformer 
Altronics M-2855 or equiv. 

1 DPDT 250VAC miniature 
toggle switch, Jaycar ST-0552 
or equiv. 

1 3-core mains core with 
moulded 3-pin plug 

2 chassis-mount RCA sockets 

1 TO-220 heatsink (see text) 

2 3mm x 15mm machine screws 

2 3mm x 12mm countersunk 
screws 

1 3mm x 6mm machine screw 

5 3mm nuts 

5 3mm star washers 

2 6mm spacers 

4 12mm square stick-on feet 

1 cable clamp, Jaycar HP-0716 
or equiv 

1 6.5mm crimp lug 

1 solder lug 

1 100mm cable tie 

150mm twin screened cable 

100mm green/yellow mains wire 
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via the 36kQ resistor and will only 
appear in the left channel. Thus the 
left channel will always contain a low 
level 10Hz sine wave and this be- 
comes the pilot tone used by the re- 
ceiver to differentiate between the left 
and right channels. 


High frequency pre-emphasis 

To improve the signal to noise ratio 
we boost the higher frequencies in the 
audio signal by increasing the gain of 
IC4b and IC4c. This is done by the 
.047uF capacitor in series with the 
1002 resistor. At high frequencies the 
impedance of the capacitor reduces, 
thus increasing the gain of the ampli- 
fier. Increasing the high frequency sig- 
nals in this way is called pre-empha- 
sis and it is a standard technique in 
FM radio transmissions. 

Then, when the signal is received, 
the high frequencies are reduced by 
the same amountas they were boosted 
in transmission. This reduction in high 
frequencies also reduces the hiss 
which is naturally present in high gain 
circuits and this improves the overall 
noise performance. The process of 
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PARTS LIST - TRANSMITTER 


Semiconductors 

1 555 timer (IC1) 

1 4013 dual JK flipflop (IC2) 

1 TLO72 dual op amp (IC3) 

1 TLO74 quad op amp (IC4) 

2 LM311 comparators (IC5,6) 

17815 +15V regulator 
(REG1) 

17915 -15V regulator (REG2) 

1 BC640 PNP 1A transistor 
(Q1) 

2 100mA IR transmitter diodes 
(LED1,2) Jaycar ZD-1950 or 
equiv 

4 1N4004 1A diodes (D1-D4) 


Resistors (0.25W 1%) 
22.2MQ 6 10kQ 
1330kQ 15.6kQ 


1150k2 34.7kQ 
175kQ  13.3kQ 
156kQ 31kA 
347kQ 14702 
439ka 21002 
136kQ 2682 


2 50kQ horizontal mounting 
trimpots (VR1,VR2) 


high frequency reduction in the re- 
ceiver is called de-emphasis and again, 
is standard in FM receivers. 

A small power transformer and two 
IC voltage regulators provide the posi- 
tive and negative 15 volt supplies for 
the transmitter. 


Putting it together 
There are three PC boards to be 
assembled for this project, two in the 
receiver and one in the transmitter. 
The transmitter PC board measures 
106 x 80mm and is coded 01109961. 
Before you begin assembling the PC 
boards, check all three for etching 
problems, open circuit or bridged 
tracks and undrilled holes. Fix any 
defects before proceeding further. 
Now let’s describe the transmitter 
assembly. The PC board layout and 
wiring diagram is shown in Fig.3. 
Begin assembly of the PC by insert- 
ing and soldering the six PC stakes 
and nine links, followed by the resis- 
tors, diodes, trimpots, transistor, ca- 
pacitors and finally the regulators. The 
positive regulator (REG1) is fitted with 
a small heatsink. For our prototype 


Capacitors 

2 470uF 25VW electrolytic 

1 100uF 25VW electrolytic 

5 10uF 25VW electrolytic 

1 3.3uF 25VW electrolytic 

23.3uF 25VW non-polarised 
(NP) electrolytic 

1 0.22uF MKT polyester 

4 0.1uF 63VW MKT polyester 

1 0.1uF 50VW monolithic 

2 .047uF 63VW MKT polyester 

or ceramic 

.01uF 63VW MKT polyester or 

ceramic 

.0022uF 63VW MKT polyester 

or ceramic 

1 820pF 63VW MKT polyester or 
ceramic 

4 680pF 63VW MKT polyester or 
ceramic 

2 150pF 63VW MKT polyester or 
ceramic 

2 100pF 63VW MKT polyester or 
ceramic 

1 39pF 63VW MKT polyester or 
ceramic 

Note: ceramic capacitors must 

be within +10% tolerance. 


1 


1 


we used a U-shaped heatsink with the 
sides straightened out so that it fitted 
between the two 470uF capacitors. 
Put a smear of thermal compound on 
the heatsink before screwing it to the 
regulator. Finally, insert and solder 
the ICs checking that their orientation 
is correct. The same comment about 
polarity and orientation applies to the 
diodes, transistor and electrolytic ca- 
pacitors. 

The PC board is actually mounted 
on the lid of the plastic case which is 
then turned upside down for normal 
use. The power transformer, power 
switch and RCA input sockets are 
mounted in the body of the case, as 
shown in the photos. 

The PC board is mounted centrally 
on the lid of the box, stood off on 6mm 
spacers. Once you drill the holes make 
sure you fit the board the correct way, 
as the mounting holes are not sym- 
metrically placed on the PC pattern. 

Drill two holes for the RCA sockets 
on the box centreline 55mm and 70mm 
from the corner, on the side adjacent 
to the switch. We made the one on the 
right (believe it or not) the right chan- 


75k violet green orange brown 
56k green blue orange brown 
47k yellow violet orange brown 
39k orange white orange brown 
36k Orange blue orange brown 
10k brown black orange orange 


5.6k green blue red brown 
4.7k yellow violet red brown 
3.3k orange orange red brown 


1k brown black red brown 


RESISTOR COLOUR CODES 
No. Value 4-Band Code (1%) 5-Band Code (1%) ` 
2.2M red red green brown red red black yellow brown 
330k yellow yellow yellow brown yellow yellow black orange brown 
150k brown green yellow brown brown green black orange brown 


violet green black red brown 
green blue black red brown 
yellow violet black red brown 
orange white black red brown 
orange blue black red brown 
brown black black red orange 
green blue black brown brown 
yellow violet black brown brown 
orange orange black brown brown 
brown black black brown brown 
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nel input and the other one the left 
input when the box is inverted, as it is 
when it is in use. 

The holes for the infrared LEDs are 
on the end opposite the mains entry, 
10mm from the open edge and 15mm 
either side of the centreline. Once 
these holes are drilled you can push 
thetwo LEDs into their mounting holes 
on the PC board and adjust them to 
protrude through the box. When you 
are satisfied, remove the bolt near 
them, swing the PC board around and 
solder them in place. 

The mains lead is held securely with 
acable clamp where it enters the plas- 
tic box about 20mm from the bottom 
and 25mm from the edge. The mains 
cord is wired directly to a double pole 
mains switch which is mounted about 
40mm to the right of the mains entry 


470 yellow violet brown brown 
100 brown black brown brown 


68 blue grey black brown blue grey black gold brown 


yellow violet black black brown 
brown black black black brown 


point. The mains transformer and 
metal bush of the mains switch must 
be earthed. 

Slip the mains lead earth wire and a 
100mm length of green/yellow earth 
wire into the 6.5mm lug and crimp it 
securely or solder the wires in it, then 
slip the lug on the switch, add the star 
washer and mount the switch. The 
mains wires and the transformer wires 
are individually sleeved with 2.5mm 
heatshrink and soldered to the switch. 

They must be run through a 50mm 
length of 20mm heatshrink sleeving 
before they are soldered. After solder- 
ing the four wires slide the sleeves 
right up over the switch contacts and 
shrinkthem, then slide and shrink the 
large sleeve over the switch. Finally 
secure a cable tie around this sleeve 
and tighten it, to anchor the wires 


CAPACITOR CODES 


Value — |EC Code EIA Code 

a 0.22uF 220n 224 
Q Ou 100n 104 
Q .047uF 47n 473 
Qa .0O0uF 10n 103 
a 0022uF 2.2n 222 
Q 820pF 820p 821 
Q 680pF 680p 681 
a 150pF 150p 151 
a 10pF 100p 101 
a 


39pF 39p 39 


securely. Should a lead come off the 
switch it will then be contained and 
cause no hazard. The switch is wired 
so that it is ON when the toggle points 
towards the mains lead. 

Using countersunk screws, mount 
the mains transformer about 40mm 
from the end remote from the mains 
entry, checking to ensure that it does 
not foul the PC board components 
when the lid is fitted. 

The two orange wires from the trans- 
former are soldered to the bottom 
stakes adjacent to the power diodes, 
while the white centre tap lead is 
soldered to the stake closest to the 
centre of the PC board. 

This completes the assembly of the 
transmitter. 

Next month we will give the full 
details of the receiver. sc 


Radio and Electronics Engineers 
Australia since 1947 and was el- 
evated to Fellow, in 1969. He has 
been a Councillor from 1963 to 1973 
and from 1982 to the present time. 
During that period he has held 
many positions, including that of 
Vice-President (1972/73), Deputy 
President (1984/86) and President 
(1986/87). He has served on the 
Publications Board and other 
Boards and Committees and as a 
Member and Chairman of the Syd- 
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ney Division of The Institution. 

He has twice been presented with 
the Norman W. V. Hayes Medal. He is 
a Fellow of the Institution of Engi- 
neers Australia and of the Audio En- 
gineering Society. During his career 
he has been a member of the Austral- 
ian delegations to the CCIR. In addi- 
tion, Neville has been active for many 
years in Standards Australia techni- 
cal committees. 

Neville is also a prolific author, hav- 
ing published 48 technical papers. 


While at the ABC he prepared 25 
reports on his design and develop- 
ment projects. He has attended 24 
conferences at which he has pre- 
sented at least one technical pa- 
per. 

His personal achievements and 
his contribution to the affairs of 
The Institution over many years 
make him a worthy recipient of the 
Award of Honour from The Institu- 
tion of Radio and Electronics Engi- 
neers. sc 
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Public address systems are usually 
associated with poor quality sound. 
They often lack any bass below 100Hz 
and the upper frequency response 
rarely goes above 10kHz. As for the 
sound quality in the range from 100Hz 
to 10kHz, it is usually lacking clarity 
and is very peaky in its response. 

A peaky response, particularly in 
the mid frequency region, can cause 
acoustic feedback between micro- 
phone and loudspeakers. At best, PA 
speakers with a peaky response will 
have a tendency to ringing where the 
system is just on the verge of full 


IC 
Louds 


This high quality column 
speaker will change your 
perception of Public 
Address (PA) sound. 

With a massive 200W 


feedback or at worst, no reasonable 
sound level can be obtained before 
feedback occurs. 

Apart from flush-mount ceiling 
speakers, by far the most common 
loudspeaker type for indoor public 
address is the column or line source 
speaker. This consists of a vertical 
column of loudspeakers in a box and 
can be recognised by its long thin 
shape. These types of speakers have 
the advantage that the sound is dis- 
persed in a horizontal plane so that 
levels are consistent throughout the 
entire listening area. Sound disper- 


Features 


Quality reproduction for voice 


Smooth frequency response 
“Good transient response 


High power rating and sensitivity 


Even sound distribution over the whole listening area 
Complete coverage of audible frequency range 


Off-axis response up to 45 degrees 
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sion in the vertical plane is much 
reduced and this minimises reverb- 
eration from ceiling and floor reflec- 
tions. 

A commercial pair of column loud- 
speakers typically cost around $750. 
Usually, they each contain four circu- 
lar or oval shaped drivers all mounted 
on a loudspeaker box baffle. Com- 
monly, the rear of the box is not sealed 
so that the dimensions can be made as 
small as possible. Because of the open 
back and the use of one driver type to 
cover the whole frequency range, the 
bass response is poor and the high 
frequency range is not covered well 
either. And while such speakers may 
be adequate (just) for speech they are 
usually plain awful with any sort of 
music program. 

The design presented here is in- 
tended to compete with commercial 
units in applications where size is not 
important and high quality sound is 
preferred. It is ideal for music and 
speech and the low frequency re- 


Quality 
Address 
peakers 


continuous power rating, 
high efficiency and wide 
frequency response, it is 
ideal for music and voice 
in a large listening area. 
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sponse makes it suitable for electric 
piano and organ. The prototypes have 
been installed in a small church, 

The 2-way loudspeaker system com- 
prises two rows of loudspeakers, one 
with four 6.5" (165mm) woofers and 
another with four 1" (25mm) tweeters, 
all mounted in the one large box. We 
have specified Philips AD11600/T8 
textile dome tweeters and these are 
relatively inexpensive compared to the 
more esoteric types with aluminium 
diaphragm and magnetic fluid damp- 
ing. They provide a high level distor- 
tion-free sound and their typical reso- 
nant frequency is quite low at 1300Hz 
compared to many other tweeters of 
the same size. 

Its rated impedance is 8Q and voice 
coil resistance is 6.3Q. Measured 
Thiele-Small parameters are Qms 3.58; 
Qes 1.09; Qi, 0.84; Re 6.20; L, 1mH 
and f, 1132Hz. 


Bass drivers 
For the bass drivers we have speci- 


fied the Vifa P17WG-00-08 woofers 
which have a mineral filled polycone, 
high damping rubber surround, a 
smooth overall frequency response 
and an optimised off-axis response 
which enables operation up to beyond 
4kHz. The resonant frequency is 37Hz 
which allows for good bass response 
in a suitable enclosure. Its Thiele- 
Small parameters are shown in Fig.6 
which is a printout ofthe Bass Box 5.1 
enclosure design. 

We opted for a bass reflex design so 
that the useable response could be 


extended to 30Hz; it is actually -10dB 
down at 30Hz. The -3dB and -6dB 
points are at 43Hz and 36Hz respec- 
tively. The bass reflex design also in- 
creases the power rating of the woofer 
below 100Hz due to the reduced cone 
excursion enabled by the use of the 
tuning port. 


Crossover network 

The crossover circuit is shown in 
Fig.1. It is a second order Linkwitz- 
Riley (Q = 0.5). It has the advantage 
that it does not cause any horizontal 


Specifications 
Power rating: 200W RMS continuous 
Nominal Impedance: 8Q 


Sensitivity: 
Low Frequency Response: 


93dB SPL at 1 metre for 2.83V RMS input 
3dB down at 42Hz, useable to 30Hz 


High Frequency Response: beyond 20kHz 
Box Size (external): 460(w) x 750(h) x 370(d) mm 
Box capacity (internal) 100 litres 
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COLUMN LOUDSPEAKER 
Fig.1: Crossover circuitry for the column loudspeakers comprises 0.82mH 
inductors and 3.2uF capacitors (total) to form a high pass filter for the 
tweeters and a low pass stage for the woofers. The tweeters and woofers 
are connected in series-parallel to provide a system impedance of 80. 


E E 
TWEETERS PHILIPS AD11600/T8 


WOOFERS VIFA PI7WG-00-08 


axis tilt at the crossover frequency 
due to different mounting centres be- 
tween the woofer and tweeter. The Q 
value of the filter provides ideal damp- 
ing and transient response, witha 3dB 


drop in frequency response at the 
crossover point. 

Note that the phase of the tweeters 
is reversed from the woofers to pro- 
vide the correct crossover blend be- 
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Fig.7: measured impedance curve for the prototype column system. 
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tween loudspeakers. This is nota mis- 
take. 

The crossover frequency has been 
set at 3.1kHz so that both loudspeak- 
ers blend without any abrupt sound 
level changes and before any marked 
off axis rolloff by the woofer. This 
frequency is also more than one oc- 
tave above tweeter resonance at 
around 1.3kHz. 

Each of the woofers is equalised 
with a shunt RC network consisting of 
a 120 5W resistor and a 10uF non- 
polarised (NP) capacitor. This provides 
a more or less constant impedance 
load to the low pass filter network and 
ensures that its attenuation slope is 
close to the desired 12dB/octave be- 
yond the crossover frequency. 

Signal to the tweeters is attenuated 
by a 6dB L-pad which compensates 
for their higher sensitivity compared 
to the woofers. The L-pad also helps 
to maintain an overall 8Q impedance 
near the crossover frequency and also 
increases the power rating of the 
tweeters. 

An 8Q system impedance is ob- 
tained by connecting the woofers and 
tweeters in a series-parallel arrange- 
ment. This configuration has two ben- 
efits. First, the overall power rating of 
the loudspeaker system compared to 
asingle driver is increased by a factor 
of four. Second and more important, 
the series-parallel connection and 
mounting the four speakers on a com- 
mon baffle increases the system effi- 
ciency by 6dB. This is equivalent to 
substituting a 200W amplifier for a 
50W unit. The resulting overall effi- 
ciency of 93dB/1W/1m is very high 
for a wide range speaker system. 


Construction 


Fig.2 shows the dimensions of the 
prototype loudspeaker enclosure. The 
prototype was made from 18mm MDF 
(medium density fibreboard) and had 
internal cleats of 12 x 12mm quad at 
all corners. All cabinet joins were 
glued (with PVA glue) and screwed. 
Allinternal corners ofthe cabinet were 
then sealed with a fillet of PVA glue to 
make sure that it was airtight. 

The box can be finished with paint 
ora simulated wood grain material. 

There are two crossover network 
PC boards, one for the four tweeters 
and one for the four woofers. Both 
measure 120 x 93mm and their codes 
are 01310961 and 01310962. These 
boards will be available from RCS 


A 


Fig.2: dimensions of the prototype enclosure, made 
from 18mm MDF (medium density fibreboard 

with internal cleats of 12 x 12mm quad 
at all corners. The external dimensions 
will need to be increased if 
thicker material than 
18mm MDF is used. 
The internal volume 
is 100 litres. 
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DIMENSIONS IN MILLIMETRES 
MATERIAL: 1mm MEDIUM DENSITY FIBREBOARD 


COLUMN LOUDSPEAKER 
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Fig.3: This overlay 
diagram shows how to 
wire up the crossovers. 
Make sure that the 
phasing is correct when 


wiring the loudspeakers. 


Radio Pty Ltd. Phone (02) 9587 3491. 

Start assembling the crossover 
boards by inserting PC stakes at all the 
external wiring points. Then insert 
and solder in all the capacitors and 
resistors. The capacitors are all non- 
polarised (NP) types so there is no 
concern about polarity. Note that these 
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non-polarised capacitors may also be 
labelled “BP” which stands for “bipo- 
lar”. 

The 0.82mH inductors are secured 
with a screw, nut and star washers or 
you can glue them in place. These 
inductors can be obtained from Jaycar 
Electronics stores (Cat LF-1320) or 


from Scan Audio Pty Ltd. Phone (03) 
9429 9309. 

The tweeter crossover board should 
be wired up with 300mm lengths of 
hookup wire for both the tweeters and 
input terminals. Use red for positive 
(+) and black for negative. The board 
is mounted centrally on the tweeter 
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Fig.4: manufacturer's data for frequency response and 
impedance curves of the Vifa P17WG-00-08 woofer. 
The three curves for frequency response are for 0 
degrees, 30 degrees and 60 degrees off axis, 


Fig.5: manufacturer's data for frequency response of the 
Philips AD11600/T8, measured on axis at a distance of 
1m with 1W input power. Note the increased sensitivity 
compared to the woofer. Shown on the same graph is 
the impedance. Note the rise in value to the resonance 
at around 1.2kHz 


side of the box using self tapping screws. Tie the pairs of 
red and black leads for each tweeter together with a knot 
to make sure that they will be connected up correctly 
later. 

Similarly, wire up the woofer crossover with 300mm 
wire lengths for the centre two speakers and 500mm 
lengths for the outside woofers. Attach this board cen- 
trally on the woofer side of the box and tie each pair of 
the red and black leads together. 

Attach the terminals for the speaker on the rear of the 
box and solder the crossover input wires to it. 

Line the box with Innerbond on all sides except for 
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PARTS LIST 


(for one loudspeaker box) 


4 Vifa P17WG-00-08 woofers 
(Scan Audio Pty Ltd) 

4 Philips AD11600/T8 or 
AD11610/T8 tweeters 
(Jaycar Electronics or Dick 
Smith Electronics) 

1 woofer crossover PC board 
coded 01310961, 120 x 
93mm 

1 tweeter crossover PC board 
coded 01310962, 120 x 
93mm 

1 1m length x 910mm Innerbond 

2 66mm I.D. ports (76mm long) 
(Jaycar Cat CX-2682) 

2 0.82mH speaker crossover 
inductors (Jaycar or Scan 
Audio) 

4 10uF 100VW NP electrolytic 
capacitors. 

22.2uF 100V metallised 
polyester capacitors 

2 1.0uF 100V metallised 
polyester capacitors 

4 12Q 5W resistors 

4 109 5W resistors 

4 3.90 5W resistors 

20 PC stakes 

1 10m length of heavy duty red 
hookup wire 

1 10m length of heavy duty black 
hookup wire 


Hardware 


1 12m length of 12 x 12mm quad 
section wood 

2 1200 x 900 x 18mm MDF 
panel 

1 speaker grille kit (Jaycar Cat 
CF-2750) or wood frame and 
four speaker grille clips 

1 piece of speaker grille cloth 
800 x 500mm 

1 loudspeaker terminal posts 

1 2m length of speaker sealant 

16 self tapping screws to mount 
woofer 

24 self tapping screws to mount 
tweeter and ports 

8 self tapping screws to mount 
crossovers 

2 self tapping screws to mount 
speaker terminal 


L 
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Fig.8: full size artwork for the two crossover network PC boards. 
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dot or with a (+) sign on the magnet 
label. The convention is that a posi- 
tive voltage applied to the plus termi- 
nal will cause the cone to move out- 
ward. We used speaker sealant around 
edge of the woofer mounting holes to 
ensure that the box is sealed properly. 
The tweeters have an integral sealing 
washer. 

It is a misconception to think that 
the box need not be sealed properly 


the baffle. Pass the speaker wires from 
the woofer crossover through the ma- 
terial. Glue the Innerbond to the panel 
surfaces with PVA to keep the mate- 
rial away from the port holes. 

Once the glue has dried, the loud- 
speakers can be connected to the wir- 
ing and secured in position. Correct 
phasing for the loudspeakers is im- 
portant and is normally indicated on 
the loudspeaker terminals with a red 


because it has port 
holes anyway. To work 
properly, the ports rely 
onan airtight box. Any 
leaks will affect the low 
frequency response of 
the loudspeakers, 
cause extraneous 
noises and reduce effi- 
ciency. 

Now cut the 66mm 
LD. ports to 76mm in 
length and secure each 
one to the baffle with 
four screws. 

The grille can be con- 
structed using a 
wooden frame with the 
cloth secured with 
tacks or staples. It can 
be attached with grille 
clips. Alternatively, 
you could use a grille 
kit from Jaycar Elec 
tronics. This comprises 
plastic strip mouldings 
for the sides which are 
attached to corner 
pieces. The cloth is 
held using the supplied 
double sided tape and 
the whole assembly is 


secured to the loudspeaker baffle with grille clips. 


Positioning 


Used in a hall, column loudspeakers are best 
mounted one on each side of the hall, forward of 
the stage area, This positioning will reduce the 
possibility of acoustic feedback between micro- 
phones and loudspeaker. The loudspeakers should 
be angled downward so that they each point to the 
centre of the audience area. Some adjustment of the 


Loudspeaker Parameters 

--General Information 

Company: Vita 

Model: P17WG-00-08 

Note/SN: 

-Mechanical Parameters- 
37.0 hertz 
1340 
38.50 liters 
1.600 mm/N 
12.200 grams 
1.728 kg/sec 
2.500 mm 
137.0 sq.cm 
13.2 cm 

~Electrical Parameters- 

Qes 0.509 

R 5.6ohms 

L 0.3 mH 

z 8.0 ohms 

BI 44 N/A 

Pe= — 50.0 watts 

‘Combination Parameters-. 

0.370 
0.211% 
87.00 dB (2.83 V) 

Multiple Drivers- 

Number = 4 

Standard 

Wiring: series-parallel 

NeZ= 8.0 ohms 

NetRe= 5.6 ohms 


NetSens = 93.0 dB. 


Fig.6: Predicted low 
frequency performance 
ofthe woofer using the 
BassBox 5.1 CAD 
software. 


position may be necessary for best results. 


Alternatives 


Although the AD11600/T8 has been specified, 
you can also use the AD11610/T8. The only real 
difference between these tweeters is that the speci- 
fied unit has a textile dome while the second ver- 


sion has a polycarbonate dome. 


An alternative woofer is the more expensive 
P17WJ-00-08. They are available from Jaycar Elec- 
tronics or Scan Audio. It has a 70W power rating, a 
magnesium basket and similar resonant frequency 
to the WG version. You will have to change the 
woofer equalisation values from the 10uF and 120 
values to 6.8uF and 6.8Q 5W. The ports should be 
80mm long each. Also note that the woofer hole 
cutouts in the loudspeaker baffle will need to be 


145.5mm. 


The loudspeaker can be operated from a 100V 
line if connected via a suitable step-down trans- 
sc 


former. 
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Part 5: Introduction toD gital Storage Scopes 


Most readers are familiar with analog 
oscilloscopes but these are being rapidly 
supplanted by digital storage oscilloscopes. 
These can capture and display waveforms 
with a much wider range of frequencies and 
they are also better at catching “one-off” 
glitches and fault conditions. 


By BRYAN MAHER 


Until about 1970 there was no satis- 
factory method of displaying infre- 
quent or once-only events. Yet tran- 
sient electrical signals and errors, in- 
termittent faults and glitches, are very 
common in all types of electronic and 
computer equipment. They may oc- 
cur perhaps once a day or even less, 
yetthey can wreak havoc and no ana- 
log oscilloscope can display them. 

Some deliberate actions, like ex- 
plosive shots or failure testing of me- 
chanical components, generate 
(through transducers) once-only sig- 
nals. We need the ability to find such 
signals when they occur, to capture 
them on the screen and to display and 
analyse them after the event. 

Analog storage CRO tubes were used 
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for a decade or so but they had lots of 
disadvantages. We had to wait until 
someone thought of digital storage. 


Basic digital storage scope 


Then in the late 1960's some en- 
lightened person combined an ana- 
log-to-digital converter and a compu- 
ter iron core memory with a conven- 
tional oscilloscope. From this mar- 
riage the Digital Storage Oscilloscope 
(DSO) was born. The block diagram of 
Fig.1 illustrates the basic idea. 

In modern instruments, the blocks 
on the left side of Fig.1 constitute the 
signal acquisition section. There the 
Sample/Hold unit quickly takes many 
short samples of the analog signal as it 
occurs and these samples are immedi- 


ately digitised in the Analog to Digital 
converter (ADC). The system stores 
those digital copies in binary form in 
arandom access memory (RAM). This 
first part of the operation is illustrated 
in the functional diagram of Fig.2(a). 

After the event has passed, you can 
read out from the memory that cap- 
tured data and display it on the scope 
screen as an approximate copy of the 
original analog signal. That second 
function is illustrated by Fig.2(b). 

You can see two important differ- 
ences between analog and digital os- 
cilloscopes, Firstly, the analog scope 
can only display the signal while it is 
occurring. In contrast, the digital stor- 
age scope displays a reconstructed 
copy of the input signal some time 
after the event has passed. And that 
data can be held in the memory for as 
long as required and displayed as 
many times as you wish. 

Secondly, the analog scope must 
display (write or trace) the signal as 
fast as it occurs. For high frequencies 
and rapid transients, that requirement 
demands very expensive cathode ray 
tubes using electrostatic deflection. 
By contrast, in the digital scope only 
the signal acquisition and digital 
processing sections need to be fast 
enough to follow the live signal. Those 
areas include the analog preamplifier, 


the sample/hold, the ADC and the 
write to memory functions. 

Once the data which represents the 
signal is written to and held in 
memory, the display section can read 
out that data and display it on the 
screen at a conveniently slower pace. 
Therefore cheaper and slower display 
tubes using magnetic deflection and 
raster scan are perfectly adequate. 

Furthermore, because they can also 
display continuous waveforms, mod- 
ern digital storage scopes are now sup- 
planting analog scopes and providing 
lots of measurement functions as well. 


Sampling 
Fig.2(a) depicts the taking of 500 


DI 


Digital scopes are 
ideal for capturing 
occasional glitches 
that would never be 
seen on an analog 
scope. This little glitch 
(circled) on an 
otherwise normal 
square waveform 
could cause untold 
intermittent problems 
in digital circuitry. 


(Yokogawa photo). 
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Fig-1: in a digital storage oscilloscope the incoming analog signal at left is sampled, converted to a digital code, then stored 
in memory. Some time later that data is read from the memory, converted to a raster display and shown on the screen. 
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Fig.2: functional diagram of a simple digital scope. The recording process (a) converts 500 samples of the analog signal 
into digital words which are written to the memory. Then that data can be read from memory and displayed as a 
reconstructed copy (b) of the original signal. 
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Fig.3: when sampler switch IC1 conducts, capacitor C charges to the instant- 
aneous voltage of the analog signal. When IC1 switches off, capacitor C holds 
that sample voltage while the A/D converter encodes it into an 8-bit digital 


word. 


samples of an input signal at regular 
time intervals. Fig.3 illustrates the es- 
sential components of a sampler, 
where IC1 is a fast electronic switch. 
To take each sample, a logic control 
pulse applied to pin 12 causes IC1 to 
conduct between pins 10 and 11. Dur- 
ing the few nanoseconds (or less) that 
IC1 is conducting, the capacitor C 
charges, through resistor R, to the volt- 
age of the analog signal at 
that moment. 

At the end of the control 
signal pulse, IC1 ceases con- 
ducting but capacitor C con- 
tinues holding that charge. 
The ADC quickly encodes 
the voltage value held in 
capacitor C by generating an 
equivalent digital word of 
eight bits. The clock control 
circuits promptly cause that 
word to be written to a 
unique address in memory, 
as indicated in the func- 
tional diagram of Fig.2(a). 

On each subsequent clock 
pulse, the instrument re- 
peats the cycle: sample- 
hold-convert-store-in-RAM. 
This continues until 500 
samples are taken and the 
corresponding 500 digital 
words are stored in memory. 

That is sufficient data to 
reconstruct an approximate 
copy of the analog signal on 
the screen. In simple sys- 
tems this display will be an 
array of dots, one point for 
each sample taken, as 
Fig.2(b) indicates. But the 
slight spread of the electron 
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beam will merge those dots into a 
continuous trace. 

The full set of digital words held in 
memory is called one Record, which 
represents all the information you 
know about that analog signal. If the 
event repeats, each time the oscillo- 
scope is triggered the sampler and 
ADC collect a new record of samples. 
These new data are fed into the 


memory, overwriting the old record. 

But if the signal never recurs, that 
first record is all you will ever get, so 
you keep it in memory as long as you 
wish. But most importantly - because 
you have it safely recorded in the 
memory - you can continue to re-dis- 
play that waveform for as long as you 
choose. And many modern digital 
scopes allow you to print a copy of the 
screen display as well. 


Updated display 

Whether the input signal repeats or 
not, the display is updated, perhaps 
every 20 milliseconds. This means that 
the whole record of digital words held 
in memory is again read, converted to 
raster format and displayed on the 
screen, as illustrated in Fig.2(b). This 
frequent updating (between 30 and 
150 screens per second for a simple 
display) together with the fairly long 
screen persistence used, gives the ap- 
pearance of a continuous signal. 

The sampling, A/D conversion and 
writing to memory functions should 
run fast enough to adequately capture 
every wriggle, spike and harmonic in 
a high frequency analog waveform. 


Frequency, period and other waveform measurements are an inbuilt feature of 
most digital storage oscilloscopes. This HP 54601 model has four input channels 
and a bandwidth of 100MHz. 


The Tektronix TDS320 digital storage oscilloscope has 100MHz effective 
bandwidth on each of the two input channels. The sampling rate is 500MS/s and 
the memory holds a record of 1,000 points. The 8-bit vertical resolution in real 
time mode can be extended to 11 bits with repetitive signals using averaging 
techniques. Vertical sensitivity extends down to 2mV/div, with an accuracy of 
2%, This instrument can capture up to 86 waveforms/sec and make a wide 
range of automatic measurements. Hard copy output to a printer is a standard 
facility. 
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Fig4: in a flash A/D converter, comparators give high or low output depending 
on whether the analog signal is above or below the DC voltage tapped from the 
resistor string. IC3000 decodes this data into a digital word. Real oscilloscopes 
use 255 comparators and 256 equal resistors to encode the analog sample into 
an 8-bit word. 


Otherwise the reconstruction of fast. 
rising or falling edges will be poor. 
For example, the steep fall at the 
right hand end of the waveform 
shown in Fig.2 demands that many 
samples be taken at a fast rate to 
record the true wave shape. 

Sampling Interval is the time be- 
tween one sample and the next. 
This is the inverse of Sample Rate, 
which is also the frequency of the 
clock pulses. For best resolution 
and widest bandwidth, the sam- 
pling interval should be very short 
and the process should be repeated 
at a very fast sample rate. Some 
modern digital oscilloscopes can 
take 5,000 million samples each 
second, or 5 Gigasamples per sec- 
ond, written as 5GS/s. They can fill 
a 500-point record in the memory 
in one tenth of a microsecond! 


Real time bandwidth 

To display one-shot events, dig- 
ital storage oscilloscopes must op- 
erate in Real Time Mode. This 
means that the samples of the ana- 
log signal are displayed on the 
screen in the same order as they are 
taken and one trigger event must 
initiate the total acquisition. These 
conditions are implied by Fig.2. 

By a Trigger Event we mean 
either a voltage change in the ana- 
log signal which is sufficient to ac- 
tuate the oscilloscope trigger cir- 
cuits or an external signal applied 
to the scope “Ext Trig” terminal. 

Real time digital oscilloscopes 
have two measures of bandwidth. 
Firstly, the analog bandwidth is the 
-3dB frequency limit of the analog 
preamplifier stages. Secondly, the 
sampling rate also sets an upper 
frequency limit. In the next chapter 
we will see why Nyquist's Rule re- 
quires a sampling rate more than 
twice the frequency of the input 
signal. So we define the digital real 
time bandwidth as a frequency less 
than half the sampling rate. The 
Effective Real Time Bandwidth is 
the lower of the quoted analog and 
digital bandwidths. 


Flash A/D converters 


The Flash A/D converter isa very 
fast circuit which can encode an 
analog signal as a binary digital 
word on parallel output lines. For 
simplicity, we will look at a 4-bit 
version, shown in Fig.4, although 
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8-bit ADCs are standard on digital 
scopes. These ADCs are referred as 
“flash” because they are very much 
faster than the older “successive ap- 
proximation” types. The circuitshown 
in Fig.4 can create a 4-bit digital word 
to represent each positive analog sam- 
ple which is less than +5V. It is called 
Unipolar because it accepts only sin- 
gle polarity signals. 
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A 4-bit digital word can represent 
one of only 16 different voltage levels. 
So Fig.4 contains (16-1) = 15 analog 
comparators, IC1 to IC15. 

A comparator gives a logic high out- 
put if the signal at its positive input 
exceeds the voltage at its negative in- 
put. And it gives a logic low output in 
the opposite condition. 

The full output from the Sample/ 


Hold circuit is applied to the positive 
inputs of all comparators in parallel. 
In addition, a stable +5V reference 
source sends a constant current down 
a series string of sixteen equal resis- 
tors, R1 to R16. Each comparator has 
its negative input connected to the 
corresponding tap on this string. 


Decision levels 


Each resistor develops a voltage 
drop of +5V/16 = 0.3125V. As Fig.4 
shows, the negative input to IC1 is 
held constantly at +0.3125V; IC2 nega- 
tive input is at +0.625V, etc..... up to 
IC15's negative input, which is held at 
+4.6875V. These specific values are 
called the sixteen Decision Levels of 
this 4-bit circuit. 

Suppose at some moment that the 
analog sample (from the sampler in 
Fig.3) has an amplitude of +0.756V. In 
Fig.4 this voltage appears at the posi- 
tive inputs of all comparators. So in 
both IC1 and IC2 the positive input 
voltage exceeds their negative inputs. 


Because of their very fast sampling 
rate and inbuilt waveform storage, 
digital scopes are ideal for viewing 
irregular and infrequent pulse 
waveforms. This 150MHz model from 
Hewlett Packard can view waveforms 
with risetimes as short as 1.4ns. 


Therefore the outputs of IC1 
and IC2 both go to a logic high 
level. 

But all higher comparators, 
IC3 to IC15, find their +0.756V 
positive input is less than their 
various negative inputs. Thus 
they all give logic low outputs. 

The outputs of all compara- 
tors in Fig.4 feed to 16 digital 
latches in the assembly IC2000. 
From thence 16 parallel lines 
feed to IC3000, the Digital Logic 
Unit. Here a complex tree struc- 
ture of logic gates converts the 
data on the 16 input lines to 
digital code on four lines, as a 
4-bit digital word, which is then 
written to the memory. 

We use MSB to mean the 
Most Significant Bit and LSB to 
mean the Least Significant Bit, 
of parallel digital data lines. Table 1 
shows the sixteen possible digital 
words in a 4-bit system produced by 
the A/D converter illustrated in Fig.4, 
together with the decision level volt- 
age corresponding to each step. 

Notice that the difference between 
the +5V reference and the highest ac- 
ceptable input, +4.68750V, is equal to 
the contribution of the LSB, which is 
+0.3125V. 


Quantisation noise 


Imagine, just for a moment, that we 
constructed a digital storage oscillo- 
scope using 4-bit digital words, gener- 
ated by the ADC shown in Fig.4, As 
this circuit has only 15 comparators, 
it has only 16 voltage decision levels 
(including zero), as listed in Table 1. 

The circuit represents each analog 
value by a quantised number, which 
is equal to the voltage of the decision 
level immediately below. So in a 4-bit 
system, only 16 variations in the in- 
put analog voltage are recognisable. 

Fig.5 shows those sixteen levels. 
Also depicted in red is an analog in- 
put, actually 500 samples, so close 
together that they look like a continu- 
ous signal, which is varying between 
zero and about 3V. Immediately be- 
low this, is its quantised reconstruc- 
tion which would be displayed on the 
screen of such a 4-bit oscilloscope, 
That lower stepped waveform is the 
closest approximation our 4-bit sys- 
tem could make to the input signal. 

As you can see, the 4-bit waveform 
would be awful. Between points g, h, 
i, j, k & m, the analog signal varies 


through six different voltage values. 
But all of these fall between two adja- 
cent decision levels, +1.5625V and 
*1.875V. Because any analog input 
can only be represented by the deci- 
sion level voltage immediately below, 
all those points are called +1.5625V 
by the ADC. The voltage increment 
between decision levels is (1/16) 6.396 
of screen height, which is obviously 
much too coarse! 

When displayed on the screen, you 
would never know the real value of 
the input between times g & m. All 
points in that area would be displayed 
on the screen as +1.5625V, because 
they all would result in the same dig- 
ital word, 0101. 

This loss of vertical resolution in 
the display is an error called 
quantisation noise. This results in a 
stepped display on any digital scope, 
in stark contrast to the smooth contin- 
uous trace on an analog scope. To 
make these vertical steps or increments 
so small that the display looks like a 
smooth continuous trace, we need 
much more than 16 decision levels. 


8-bit flash ADC 


To achieve that aim most digital 
oscilloscopes use an 8-bit A/D con- 
verter for standard real time opera- 
tion. The circuit is identical to that 
shown in Fig.4, except that it pro- 


* 


Just released from Tektronix, this TDS220 100MHz oscilloscope has two input 
channels. It has been designed to behave as much as possible like an analog 
‘scope, to the extent that the actual sampling rate being used at any time is not 
shown on the screen. The other big change is that it uses an LCD screen instead. 
of a raster-scanned CRT. This makes it very compact - it is only 110mm deep. 


TABLE 1 
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Table 1: the 4 Bit Natural Binary 
Code; Reference = +5.00V. 
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Fig.6: the summing op 
amp IC2 translates all 
analog samples from 
their (-5V to +5V) 
range, up to new (0V to 
+5V +10V) range, by 
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+5.0000 
+4,9609375 
+3.8671875 


0000000 
+0.0390625 | 0000001 
+1.1328125 | 00011101 
+2.50 01000000 
+5.00 10000000 
10101010 


-1.6406250 | +6.6406250 


-4.9609375 11111111 


Table 2: Offset Binary Code 


vides 256 voltage decision levels and 
contains 255 (256-1) linear com- 
parators. The series resistor string con- 
sists of 256 precision real-value resis- 
tors. 

Despite the resulting increase in 
cost, complexity and size of the con- 
verter, this larger 8-bit system is nec- 
essary to achieve adequate vertical 
resolution. The voltage increment be- 
tween decision levels is 1/256 or 0.4% 
of the screen height, so the slight 
steppiness in the trace is much more 
acceptable. 

In this 8-bit version of Fig.4, IC2000 
now contains 256 digital latches. 
These are joined by 256 parallel lines 
to IC3000, which contains about 3200 
transistors in an enormous tree struc- 
ture. This converts signals on 256 par- 
allel lines to an 8-bit digital word on 8 
parallel output lines, which feed to 
the RAM. 

Critical large scale integration (LSI) 
techniques are needed to manufac- 
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ture such A/D converters and main- 
tain accuracy. 


Bipolar A/D conversion 


Flash A/D converters are all called 
unipolar, because they respond only 
to positive signals. This means that 
they cannot directly accept bipolar 
analog samples, which range through 
negative and positive values. To fix 
that problem, we translate (ie, lift up) 
the samples of the analog signal into 
an all-positive range. 

Fig.6 shows one form of voltage 
translator which we insert into Fig.1 
between points A and C. It consists of 
an inverting summing op amp IC2, 
placed between the bipolar analog 
sample signal at A and the unipolar 
A/D converter at C. 

The op amp gain is equal to -1 from 
either input A or B to the point C. The 
-5V DC reference voltage at B, when 
inverted in IC2, adds +5V DC to all 
signals which are applied at the point 
A. Signals at A may be between -5V 
and +5V. As Fig.6 illustrates, that 
whole range is simultaneously in- 
verted and lifted up by +5V. It is lin- 
early translated to a new signal range, 
between OV and +10V. 

For example, a +5V signal at A is 
inverted to -5V and has +5V added, to 
become OV at C. Ora -5V signal at A is 
inverted to +5V and has +5V added, 
so is translated to +10V at C. 

Then, to cope with these higher sig- 
nal voltages, the reference voltage in 
the 6-bit flash A/D converter is set at 
+10V. With this signal translation be- 
fore A/D conversion, the system can 
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encode bipolar analog samples. It pro- 
duces 8-bit digital words in the Offset 
Binary Code. 

Table 2 shows a few of the 256 
entries in this code. Using a «10V 
reference, the increment between de- 
cision levels is 10V/256 — 0.0390625V. 
Other codes exist which could also be 
used. 


Reconstructed display 


Fig.2(b) illustrates the reading of 
data from memory and its conversion 
and display on the screen, in a simple 
system. Each digital word of 8 bits is 
called one byte and occupies one 
memory address. Two separate pieces 
of information are associated with each 
word stored in memory. 

Firstly, the address of each word in 
memory corresponds to the horizon- 
tal coordinate (ie, sample number 1 
E sample number 500) of that point 
on the waveform. And secondly the 
digital value of each word held in 
memory indicates the vertical coordi- 
nate of the corresponding point on the 
screen. 

This is the best approximation the 
digital system can make of the voltage 
of that sample of analog input. 

In the next chapter we will describe 
the intricacies of raster display, where 
asimple presentation consists of a set 
of 500 points on the screen, like those 
shown in Fig.2(b). Because the dis- 
play consists of 500 points, the small- 
est horizontal increment is 0.2% of 
screen width. The width spread of the 
light spot merges the 500 discrete 
points into a continuous trace. SC 
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Windows resourec tool kit, 


(ON DISPLAY AT OUR 
MELB CITY STORE| 


Increases System performance 
lep fix Plug n Play Problems 
Detailed System Info va DM 
nhanced Windows 95 Uninstall 
25+ 100€ 


IM x 9-70 Weh Party $29 $27 $25 
AM x 9. MIO WE $89 -487 $79 
|72 PIN SINM FOR PENTIUM " Processor MLB. 
MM X 8-70 No Party $45 $47 $45 
8M X 9-70 No Pary $85 $79 $77 
16M X 8-70 No Party $165 $160 $159 
32M X 8-70 No Party $359 $349 $329 


Zu RAM Ena 
yo 


Bi Her-Spoed. SES 

| Octal-Sposd$329 

A $ {0 Speed. $429 

ith easy-to-follow installation instructions, 


li CD-ROM drives are Kodak PhotoCD"} 
-ompatible, €|6-bit Sound Card @Stereo 


D 
tas |= 17? XGA 


|80Rooks Re 
Pus 8866 Ph: (03) 9874 8888 
xiO1)948983| Fae OOA dite 
OAKLE! 


BOX HILL: 


Ë 
Ph: (03) 9543 7877 F. Ph: (03) 9870 1800 


Faxc(03)9879 3027 
TRADING HOURS: 
Mont Sam- 
5.30pm Sar 9am- lpm! 


MELB CITY STORE: IG 

4BABecketSt.Chy. 103] Maroondah 240C Huntingdale Rd. 

Phi(O3) 96636151. Hwy Ph: (03) 9562 8939 

Fax 03) 9639 1641” Ph: (03) 9899 6033 Fax (03795628940 

Open San-Spa on Fridays Faxc{03) 9899 0156 

ADELAIDE: 241-243 Write Sen-Jam en SERGE) 82117200 Fec(03)821 | 7273 

SYDNEY: 74 Paramata Rd, Stanmore. 8002) 9519 2888 Fa (03)95 165024 

Tax Exempt sales: RITRONICS WHO! Pu) 3) 9543 2166 Fax (03)9543 2648 
RIE BULLETIN BOARD Ph: ase? 77 kar Specials. info B Shareware 

TOLL FREEFAX: 1800 241 02: 


lòk] * Windows 95 on CD ( 


e 
The ideal system for today's 767725 MEG. RAM 
minimum of 32MEG RAM. 


For Windows 95: Microsoft- 
jann for 96// 


X Octal-Speed CD-ROM drive 
* 16 MEG FAST EDO RAM 
* *32 MEG RAM FOR PENTIUM PROS 
X Latest 430 VX Chipset M.B.(256K 
pipeline cache/upgrdable to 200MHz 
cpu) $90 extra for 512K cache M.B. 
Latest 430 HX M.B.-$60 extra 
* 2 MEG DRAM Diamond Stealth 64 
Video Card PCI bus 64-bit 
* 1.6 GIGABYTE HDD 
* & M Digital Mon. 280 
8mm D.F Low radiation 
* aan Microsoft 
Ergonomic Mouse 
X Ritron Mouse Pad 
* Sound Blaster Vibra 
16-bit Sound Card 
X 1.44 3.5" F.D.D.* Joystick 
^ Windows 95 104 Ke ==: 
* Magnetic Shielded m 
OS & Windows 


3.11 for Workgroup available on request) x; 


* 20 He i] M 
Coupon irom On Ausis FP p. Windows 25 cD ADS 


includes Internetmedia m Ganr 


Disc. 


* 
SHA! DEN. 


x 1024 


SPECIAL OFFER- OEM, 86.8k] from [st of july classes onwards 


with these systems. (FIRST 2 YEAR ON-SITE) MELB MET AREA 
EPSON PRINTERS. SPECIALS) ARD DRIVES VOICE COILIDE HD 


B ° 
quum 
[STYLUS 

NEW p 500 pan n 
INEW EPL. 600d) 

(GUI Laser aéppm eio ram or (P| 


2.1GB IDE HD: 
[2:5GB IDE HI 
1GB SCSI HD 


21GB SCSI2HD SPECIAL $695 $8. 
e 2GBSCSI2HD SPECIAL $| 3501647 


m 
2: 


opio 


Digital tracking joystick Works 
with Windows or DOS-based 115 


2 ij the hottest game in 
eli 


[150 WATTS PMPO Con DEED 
|AN New Huge 


poker pont phy Feud 
super woofer & 2" tweeter] El 


SII. 230H x 1600 x 165W mm| E 008 
‘Treble & Bass controls#Frea] EM Pk NEW SI 
ey IS fede mapas pend da 


— resp: 20Hz- 20KHz a 3. 
C EDD E SE irs TIME T TO ‘GET CONNECTED! 
l" NLI. 126768 (129mm DI Scan. Ed ü 
E Ansips i hon) 3499 | BLISTERING 7 


5 XGA pge SD FaN Seis 33.6K bps l, 


Digital MPRII [Baio — $979 
17- XGA Digital MPRII 1600x1280 
ém Dox $1395 


Bigio MPRI - $1999 
121- XGA FLAT SCREEN $2795 
OSD - On screen displ 


Removable Cartrid; 
ZIPPY DR. 


Don't just surf the internet, blitz it!! 
« 100% reliable data transfer with V.42 bis/ 
MNP 2-4, “Protocol- V.34+, ITU-T V.34, 
V32 bis (DATA), ITU-T V.17, W29 (FAX) 
compression- V.42 bis, MNPs. 
«Internet starter kits for Ozemail and 
CompuServe Pacific. With user manual & 
line adaptor. HOT NEW ITEM! 


E. 
MAIL ORDER: Ph:(03) 9543 7877 F. 
Mail Order Hotline 1-800 33 5757 
Pentium", OverDrive" & intel436 " are registered trademarks OT 


(el Corpor 


access speed- 
|| 135MB cheap storage & backup. As ‘ps EXTERN, 
28.8K i ape INTERNATI......... $209 


fast as a hard drive. Easy to use. 
135MB Cartridges-$44.95 28.8K bps EXTERNAL ........ $229 
ration Microsoft sa registered adan the Microsoft Corporation 


OF the Ins 
& OMISSIONS EXCEPTED. PRICING CHANGE WITHOUT NOTICE 


B kh CS 


EXCELLENT COLOUR OUTPUT 
AT HOME OR OFFICE 


720DPI X 720DPI 
COLOUR INKJET 


wih, 


Excellent personal color inkjet printer for home, 

office and small business. Best colour printing on 

plain paper in its class 

* Up to 720 x 720 dpi print resolution for high quality output. 

* Full four colour (CMYK) printing provides true black and superb 
colour printing. 

* Near photo-quality output on a variety of paper types including special 
coated and high quality glossy paper. 

* Brilliant output on plain paper, transparency film and envelopes. 

* New formula inks produce crisp black and vivid colour output. 

Windows 3.1 x / 95 printer drivers for easy set-up, fast return to 
application, smooth halftones, and superb colour reproduction. 

* Flexible printsettings for fast quality colour and monochrome output. 

* Built-in sheet feeder holds up to 100 sheets for convenient paper 
loading 

* 12 months warranty for total peace of mind. 


#3 year warrenty option extends the warranty period to 3 years in total. 


E i KA Data Switchboxes 


* High quality rotary switch 
no power required. 
* Fully shielded metal case 


e €. with anti-skid feet. 
Ja Female connectors with 
gold-plated contacts. 


4 WAY SWITCHBOX FOR VGA & KEYBOARD 
& 9-PIN MOUSE WITH 4 OUTPUT PORT 


« High quality rotary 
> e + 


switch no power 
required. 
2 WAY SWITCHBOX FOR VGA & KEYBOARD 

& 9-PIN MOUSE WITH 2 OUTPUT POI 


« Fully shielded metal 
case with anti-skid feet. 
w 
Silicon Photo Pin S: 21045 
Diode 9 
Ñ 


* Female connectors with 
#Va: 32V e P: 150mW e Tapt: -25 - +85 C 


83 F£ 


gold-plated contacts. 


Now you can send video signals over 
a long distance using twisted pair 
Cable. Use this Transmitter and Video 
Receiver to wire your home or 
business with a remote video outlet 
Tor entertainment or security. 

SC Sept '96 

*High-Speed Instrumentation amplifiers 

* High-Speed Filters 

Wideband, High-Gain Bandpass Amplifiers 
e Differential Line Receivers 
Differential Line Drivers 
TRANSMITTER (K10795) 
U20747 MAX-436 CPD 
1-9 $12.95 10+ $10.95 


RECEIVER (K10796) 
U20746 MAX-435 CPD “Wo fc 


K10795 
TRANSMITTER $68.45 
KE fonde 


Features: 
*275MHz Bandwidth (MAX-435) 
*850W/#ls Slow Rate 

*18ns Setting time to 1% 
*54dB CMRR at 10MHz 


*Low Noise, 7n VA Hz at 1KHz 


|| MONOCHROME 42 
INKJET 


ie $70.95| 


ESTABLISHED 
SINCE 1977 


ACN. 005 4; 


P 


ODS HOTLINE 
OO 33 57. 


an MAIL ORDER LOCAL CALLS: (03) 


GREAT FOR PRODUCING LARGE 
POSTERS OR CAD PRINT OUT! 


7200PI X 720DPI 


TAX INC 


Deliver impressive 720 x 720 dpi in monochrome on 
plain paper and in colour at 720 x 720 dpi on special 


coated paper when upgraded to colour. 

* Up to 720 x 720 dpi print resolution for high quality monochrome 
output. 

* Fast print speeds of up to 480cps in draft mode and 240cps in letter 
quality mode at 12 cpi. 

* Colour with optional Colour Upgrade Kit. 

* Handles a variety of paper and sizes up to A2- including A6 index 
cards, plain paper, special coated paper, high quality glossy paper and 
overhead transparencies. 

* Maximum print width of 346mm when printing on A3 or A2size paper 

Change from regular cut sheets to tractor feed or continous sheet 
printing wuth a flick of a switch (Great for printing different size 
projects such as poster, banners, CAD drawings and other large-size 
presentation materials). 

© Printer drivers for Windows, Macintosh and ADI. 

* Built-in parallel interface and optional 2nd slot for other interfaces 
such as LocalTalk. Approx. 1780 A4 pages per 

*664(W) x 504(D) x 202(H)mm. — — cartridges in black print 


PLASTIC BOXES WITH PLASTIC LIDS 


DIMENSIONS Brak IN COLOUR, 


150x90x50mm $3.95 $3.50 
130x68x4lmm $2.50 $2.00 
195x113x60mm $4.50 $3.95 
83 x 54 x 28mm 1.95 1.755 $l. 50 


100WATT RMS SPECIFICATIONS, 


Sensitivity 5dB 
Frequency Resp: gn to 6.8Hz 
Impenance: 8 ohms 
Power RMS: 100 Wats 
Magnet Weight; 30 ounce 
With black frame 


* Dark grey cone and silver dust cap 
* Rubber mounting seal Foam edge 


va *On*On* 3A - 250V AC 


1-9 — 10+ 
$11020 $1.75 $1.30 


En 


790794 


240V- 30VAC CT 
150mA 
TRANSFORMER 


1-9 10+ 
$1.95 $1.75 


1-9 $12.95 10+ $10.95 Shroom. 


gio ROD: S. HOTLINE 
(51 SOC 33 


INCE 1977 
LTE acu oos as n 


RS TO: MAIL ORDER DEPT, ROD IRVING ELECTRONICS PTY. LTD., 
LOCKED BAG 620, ROSEBANK MDC, CLAYTON SOUTH, VIC 3169. *SOON AVAILABLE 


CAT — Description... kn CAMCORDER MWER BUDGET PRICED TEMPERATURE CONTROL 
0005 SOLAR VOLTAGE REGULATOR KARAOKE BOX. = NCAD ZAPPER pos 

K10040 ET) 480 SOWANP .... “IMPROVED? REMOTE CONTROLLER EXTENDER. GO/NO-GO CRYSTAL CHECKER 

K10045 ETI 480 100W AMP. w HIGHENERGYIGNTON .. CHAMP PREAMP U U... 

K10050. ETI 480 POWER SUPPLY — — BREAKERLESS IGNITION MINIVOX VOICE OPERATED RELAY 
10080 BALANCED MICROPHONE AMPLIFIER LOUDSPEAKER PROTECTOR LONG-WAVE AM RECEIVER FOR. 


PORT 12V LEAD ACID BATTERY CHARGER 
TAW 72-240 INVERTER, 


AIRCRAFT WEATHER INFORMATION... 
AUTO DISCHARGER FOR NCAD BATTERY PACKS. 


FLOAT NICAD CHARGER JGHz DIGITAL FREQUENCY COUNTER .. TALKING HEADUGHTS REMINDER 
K10080 TRANSISTOR TESTER .. HI-RES MODULATOR FOR K10380 BEGINNER'S VARIABLE DUAL-RAIL POWER SLPPLY 
K10085 300W PLAYMASTER AMP LOW COST QUIZ GAME ADJUDICATOR GUFFORD-A PESKY LITTLE ELECTRONIC CRICKET 
KI0095 2 TONE ALARM on 16-SECONO MESSAGE RECORDER 3-SPOT LOW DISTORTION SINEWAVE OSCILLATOR .. 
K1O100 1.5V TO VOC CONVERTER .... WOOFER STOPPER ..... z A BUDGET PRICED "SHOESTRING" STEREO AMP 
K10105 3 DIGIT COUNTER COLOUR VIDEO FADER — S APHOTOGRAPHIC TIMER FOR DARKROOMS ........... 
KI0T10 ELECTRIC FENCE —.. PC-OONTROLLED EPROM PROGRAMMER ... ECONOMY SURROUND SOUND DECODER 
KI0120 TV PATTERN GENERATOR... DELUXE CAR ALARM LOW COST TRANSISTOR TESTER/MOSFET 
K10125 UNVERSAL POWER SUPPLY REMOTE CONTROL ELECT COCKRÜACH PC. DRIVEN ELECTROCARDIOGRAM .... 
KI0135. LED SCANNER HIGH EFFICENCY FLUORO INVERTER KIT. IMPROVED FLEYO TIMER MK2 
K10140 LOW FUEL INDICATE IMPROVED DECODER FOR ACS SIGNALS. LED BATTERY VOLTAGE INDICATOR « 
K10145 SCREECHER CAR ALARM ASIMPLE LOW VOLTAGE SPEED CONTROLLER JACOB'S LADDER DISPLAY (Without Col 
KI0150 12/24V LIGHT CHASER sons $2185 PRINTER STATUS INDICATOR FOR PRINTERS JACOBS LADDER DISPLAY Wh Ca. 
K10160 THERMOSTATIC SWITCH FOR RADIATOR FANS... $31.95 LOW COST 25W AMPLIFIER MODULE FAST CHARGER FOR NICAD BATTERIES — 
K10185 VO ADAPTOR FOR PCs ..... $59.05, VERSATILE 40V / 3A LAB POWER SUPPLY MODEL TRAIN CONTROL WITH SIMULATED INERTIA. 
KID186 240VAC TRIAC TRIGGER (SHORT FORM) -........... 89095. CHANP 0.5 WATT AMPLIFIER s AMXTURE DISPLAY FOR FUEL INJECTED CARS ... 
KI0167 240VAC TRIAC TRIGGER (FULL FORM) $109.95 So SECOND MESSAGE HOLDER GEIGER COUNETR 3 
KID170 INPUT BUFFER & RELAY DRIVER... $24.95 75 SECOND MESSAGE HOLDER. ENGINE IMMOBILISER, 
K10175 LOW COST SIG. TRACER/AMP $8995 CONTROL STEPPER MOTORS WITH YOUR BC LOW COST FIVE BAND EQUALISER ........ vs SIRO 
K10180 STEREO FM TRANSMITTER... $3395 EGO TESTER KT SHORT FORM Low Cost Micr-Basod ESA 4 Low OHMS Miter 44,05 
K10155 LOW VOLTAGE CUTOUT FOR CAR /ÈDAT .. $2295 LOW COST MIDI BREAK CUT BOX PC DRIVEN EGO SENSOR ANALYSER... 
10200 IN-CRCUIT TRANSISTOR TESTER. $1495 SIMPLE LED CHASER $19.95 ‘SMART DUAL 12V BATTERY CONTROLLER 
10205 VHFPOWERMATCH en $8895 CROSSING DETECTOR FOR MODEL RALNRIS $29.05. LOW COST RF TEST OSCILLATOR 
K10215 TEMPERATURE PROBE FOR MULTIMETERS ......... $19.95 SOUNDS & LIGHTS FOR LEVEL CROSSING K10760° STROBOSCOPIC TUNER. 
KI0225 16V/ 1AMP BENCH TOP POWER SUPPLY”... $79.95 AN IMPROVED DSO ADAPTOR FOR POS 10765" HIGH VOLTAGE INSULATION TESTER. 
K10205 LOW OHMS METER l. UU $2995 LINOISE UN. STEREO PREAMP KIBTT0* STEAM WHISTLE FOR MODEL BOATS & TRAINS. 
K10300 TEMPERATURE ADAPTOR $2495, LIGHT & SOUND TRIGGER K10775* BUILD A LOW OHMS TESTER FOR YOUR DMM 
10306 VOICE OPERATED RELAY SOW AUDIO AMPLIFIER .. K10780" LOW COST POCKET SAMPLER 
10310 IGNITION KILLER ........—— FAST CHARGER FOR NGAD 10790” BUILD A VGA DIGITAL OSCILLOSCOPE: 
110315 HEADPHONE AMPLIFIER ` DUAL ELECTRON DICE K10795* AUDIO MIDEO TRANSMITTER 
10325 50W AUDIO AMPLIFIER DIGITAL VOLTMETER FOR GAAS KI0796* ALDIOMIDEO RECEIVER 
£10325 PCB SOW AUDIO AMPLIFIER TOAS: DIGITAL TACHOMETER FOR CARS. K10B00* INFRA-RED STEREO AUDIO LINK... 
KI0330 RS232 FOR COMMODORE 64 ... COOLANT LEVEL ALARM. 


RGB TO PAL ENCODER MODULE STEAM 


RAIN WHISTLE & DIESEL HORN SIMULATOR. “AVAILABLE SOON 


Does your latest 


Scil alls! 


Our new Infra-red stereo link allows 
you to relax in your favourite 
armchair and listen to stereo sound 
at a level that suits you. Individual 
volume controls allow you 

left to right balance Sc Sept * 


Alow cost RF oscillator design that is 
Suitable for checking and aligning HF 
‘adios and other equipment operating 
between 350kHz and 30MHz. 
Features digital frequency readout, the 
P1 to provide either CW or 
uat ouput and aso audio and 
iz reference signals from aundiary 
outputs at the rear. EA May '96 


Now you can send video signals over 
long distance using twisted pair 
cable. Use this Transmitter and Video 
Receiver to wore your home or 
business with a remote video outlet 
for entertainment or security. 


SC Sopt'96 
K10795 $ 68.4. 
$70.9. 


Transmitter. 


K10796 
RECIEVER 


model seem to bel 
lacking something? 

This compact circuit can provide your. 
model with a distinctive steam whistle 
sound, giving your model that extra 


touch of realism. EA June '96 — 


This low Ohms Tester plug directly into 
a digital multimeter and can accurately 
measures resistances down to 0.012. 
It's easy to build and runs off a 9V 


LOW COST MICRO-BASED 
ESR & LOW OHMS METER 


jt you repair switch-mode 
supplies, TV receivers, 
computer 
With car engine management systems | monitors 
becoming more and more 
Sophisticated (and complex), it is 
getting increasingly difficult to find out 
What's happening "under the hood" 
This low cost analyser, combined with 
any IBM PC and some special software 
can provide a large amount of 
information on your cars performance. 


EA JAN'S6 resistance, or "ESR" EA JAN ' 


P 


vintage radios, or similar equipment, 
and/or it you need to measure very low! 
values of resistance, this project can 
save you lots of time and aggravation, 
It measures an aspect of electrolytic 
capacitors performance which is very 
important, but normally very difficult 
to check: the equivalent series 


‘This circuit will immobilise your car if 
a thief tries to start it. Fit it to your car 
as cheap inusrance. If a thief tries to 
steal your car, the engine will repeatiy 
Stall and he will move to easier 


HIGH-VOLTAGE 
INSULATION TESTER 


This high-voltage] 
insulation tester} 


gigaohms. It is: — 


battery powered. 
and displays the 


pickings. SC Decos 


A MIXTURE DISPLAY FOR 
INJ CARS 


This simple project allows you to 
monitor the fuel mòdures being run by 
your car. You can aso use tas a tuning 
tool, to help in vehicle modification, 
Or simply to see the behaviour of the 
engine control module. It is based on 
an LM3914 chip and ten LEDs. 


power supplies. It uses power from 
the PC, supplied to it via the parallel 
port. It allows you to monitor voltage 
Changes over periods ranging from 
milliseconds to months. 


This compact PC-driven analog 
sampler requires no batteries or 


one ofthe real attractions ofthis digital 
scope, based on a VGA monitor, is hat 
you dont have to peer al the display- 
itis large, bright and the different 
Coloured traces and graticule make it 
easy to interpret what's happening. 


This simple project will let you take 
your own electrocardiograph, and 
display iton aPC. With the software 
supplied, you can read, display, save 
to disk and print the electrical 
Waveform generated by your own 
heart (or anyone else's). Powered by 
a OV battery and electrically isolated 
from the computer the PC-ECG is a 
safe, low cost way to monitor the 
electrical activity of the heart. 

EA JULY'95 


STROBOSCOPIC 
TUNER MK3 


This third 
incarnation of a 
cheap and simple 
device to help tune 
musical instruments 
uses standard-oft- 
the-shelf 
components. It will 
tune over the full L 
chromatic scale and 
Covers a generous 
seven octave 


spread. EA May '96 


ESTABLISHED 
SINCE 1977 


ACN. 005 428 473 


PIY 


DIGITAL MULTIMETER 
WITH CONTINUITY BUZZER 8. 
TEMPERATURE K TYPE PROBE. 


Ideal for 
technicians with 
full 3% digit LED 
readout & 
continuity buzzer. 
SV alkaline 
battery supplied. 
Expected life of 
“W battery is 200 

@ hours. | 


QI3075 1-9 10+ 


$29.95 $24.95 


r 


s = 


‘SPECIFICATIONS: 


DC Voltage: — 200mV/2/20/200/1000V 
Basic accuracy: +/-0.5% 
Input impedance: 1M 
Maximum output: 1000V DC 
AC Voltage: — 200/750V 
DE cuen:  200A/2000A/20MA/200mA/ 
Resistance: 200/2000020 
200KS2/2M on 
LCD Display: 15x46mm 
Outer case size: 125x77 x 28mm 
Temperature measuring features: => | 
Range: -20 to 1370° C 
Resolution: — T*C 


s, 29 #20 (up to 150° C) 
#34 of rdg (over 150 C) 


Don't throw away your old 4 x 30 pin SIMM 
just because they cannot be used in new 
T2 pin motherboards. This adaptor will save 
you money. Simply slot in all your 30 pin 
SIMM RAM into the new SIMM Convertor 
card (whether itbe 4x 1 MEG, 4x 4 MEG, 
etc) and use it in new 72 pin (486DX4) 
motherboard. The motherboard will read the 
30 pin RAM as 72 pin ones! No need to 
throw out your old RAM! Note: May or may AVAILABLE AS: 

not work in Pentium motherboards. Certain P055 3-LEFT FACING MODULE 


conditions must be met. P10552-RIGHT FACING MODULE 


The ideal meter for 
technicians with a full. 
34 digit LCD 


9V battery either 
alkaline or carbon. 


carbon battery is 100 
hours and 200 for 
the alkaline, 


High operating speed 16 byte transmit 
&recieve FIFO buffers. 1.9 10 


Cat No. U22187 $15.95 $1 
16C650 

High RU 

& receive FIFO buffers, programmable 


Xon-Xoff characters and sleep mode 
Cat No. U22188 


Capacitor Di 
Railways 


‘transistors 


Explorer 

‘Transmitter 
LED Flasher 
LED Zeppe 


1-9 
$3.50 $9.95 


readout. Requires a DC current; 


Expected life of 


16550 HIGH SPEED UARTs 


speed with 32 byte transmit TT 


TALKING 


A Magazine for experimenters 
Projects in this issue: 


Car Trackers - tracks a car at 600f 
‘Transistor Tester - tests NPN & PNP 


‘Two Experimental projects: 


Also available in Black - P10329 


SPECIFICATIONS: 
DC Voltage: 


Basic accuracy: 
Input Impedance: 
Maximum Input: 


200mV/2/20/200 
1099/20200 


+/-0.5% 
1M 
1000V DC 


re Soh 200020 N 
m 
ME x 
pei SR EROR 2M 
LCD Display: 15x 46mm 


Dimension: 70 x 126 x 24mm 


Q13077 


+ TNHH 
3.95 


1-9 10+ 
$23.95 $21.95 


ischarge Unit- for Model 


Mkll - a mini FM 


INKJET 
-aprojectforbeginners | PRINTER: 
lin - a game of skill 


RITRON 
EXPLORE, 


WARP SPEED SYSTEM 


STYLUS 
COLOR lise 


INCLUDED- 


Designed for 
SCSI Hard 
Drives 


L 
S 


beyond where 
$y 


$2595 

TAX EX gone before.. 
* IBM 6x86 - 120/150P CPUs 1.6 Gig H.D.D.+ 32mb 
EDO RAM * Octal speed CD ROM Drive + 2 MEG 
DRAM Diamond Stealth 64 Video Card PCI bus 64- 
bit * 33.6K bps Internal Modem « 15" Digital Monitor 
- 1280 x 1024 0.28mm D.P 

e * 20 hours free Internet kite Mini Tower Case & 
200W PS * Genuine Microsoft Ergonomic Mouse « 
Magnetic Shielded Speakers * Mouse Pad « Joysticks 
Windows 95 104 keyboard « Genuine SB Vibra 16- 
bit Sound Card * Stylus COLOUR Ils printere 
Windows 95 on CD * BONUS 7 FREE CD SOFTWARE 
TITLES «20 Megabytes FREE SHAREWARE GAMES. 
«FREE MS Windows 95 CD tutorial. 


4 YEAR PART & LABOUR WARRANTY 
3 HOUR TRAINING COURSE IN OUR CITY CLASS ROOM 


Here's the cutting-edge technology in CD Recordable System (with an 
affordable price -tag) you have been waiting for! This half height CD-Recordable 
is a Quad-Speed CD-ROM drive and functions as a Dual-Speed write for custom 
publishing on blank CD-ROM discs. it offers a high performance solution with 
built-in 1 MB cache buffer, a system encased in a half-height drive with SCSI 
connections and easy-to-use software applications. Once the initial data is 
published the CD can be used as a master for mass duplication. 

Ideal for professionals in the music, video and business arena who generate 
massive data output from their work. Each CD-ROM can hold 650MB (mode 
1) of information or 74 minutes 
they will ever need and have it ail as permanent record on CD ROM discs. 


$1595 


TAX INC 
C11950 


f audio. Users can now access all the data 


5A 


= 


RUE 


ESTABLISHED 
SINCE 197 


MAIL ORDER LOCAL CALLS: (03) 9543 2877 


HIGHER X 
PERFORMANCE D as RENE 


System Overview 


The board incorporates system board, ISA 1/0, PCI IDE in one : COMPUTER CARDS - HUGE RANGE}! 
board that provides all the PC solutions. The mainboard is a y | ). DESCRIPTIONS. 
Pentium™ micro processor based PC/AT system, supports 3 
256KB to 512KB cache with ISA Bus and PCI Local Bus to upgrade $ 
your system performance. It is ideal for multi-tasking and fully is Ë CS] 
16bit ETHERNET RJ45 + BI 


supports MS-DOS, Windows, Windows NT, Windows 95, Novell 
05/2, UNIX, SCO UNIX etc. FOR FULL TECHNICAL DETAILS 
PLEASE SEE OUR PAGE FOR THIS PRODUCT ON OUR WORLD Latest 430 HX 
WIDE SITE: http://www.ozemail.com.au/~rie Motherboard X18421 


High Speed Serial cad a d 
High Speed Serial Card 2-Port 16550AFN 
High Speed Serial Card 4-Port 16550AFN 
166 
These CPUs represent great value-for-money! With performance and speed that are on par 4 erts EO LATE mounn dip: 


with the best in the market. Acheive increased productivety without spending a fortune! 
4 ISA 
Cat No. | Processor Part | Performance | Bus/Clock | Marking Price | Win Herp et 
Rating Speed on CPU CPU only |Motherboard *Ethernet MI Lal Coax (BNC, Ma ^ Bi 
OEM SBlaster PnP Vibra 16 with IDE interface 19 
CYRIX CPU OEM SBlaster PnP Vibra 16 without IDE interface $130 
U21002 | 6x66-P120+GP | P120F 50/100 MHz | 6x86-T00PT204| $299 SEM SBlaster Po Vya Sé Sound care CE! 


U21004 | 6x86-P133+GP | P133+ 55/110 MHz 6x86-110 P133+| $349 ‘SB OEM products do not have manual or connection cables. 
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OEM Microsoft 

Natural Keyboard 
Ergonomically designed to 
fitthe way your hands' natu- 
Tal position when you are 
typing. Reduce stress! En- 
hanced U.S. English 104 8 
keyboard layout 


From the maker of AMIBIOS* 
comes yet another powerful 
utility application: 

PCCare offers solution to- 
"Increase System performance 

* Help fix Plug n Play problems 

e Detailed System info via DMI 
-Enhanced Windows 95 Uninstall 
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CD-ROM interface * Single chip with 16- 
& | bit Digital Audio * Record, compress, and 
Playback */SA Plug-and-Play Support 
Ful Wings anver Support = 
Mixer 3D sound upgra 
external OPLS «Voice, sound and mus 
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Feedback on the 
Programmable 
Ignition System 


By ANTHONY NIXON 


The programmable ignition system featured in the March 
1996 issue has created quite a lot of interest from motoring 
enthusiasts. Now the designer has some follow-up 
information to enhance its operation. 


Since the original article was pub- 
lished in the March 1996 issue, a 
reluctor version of the circuit was pub- 
lished in the Circuit Notebook pages 
of the May 1996 issue. Apart from 
that, I have come across some prob- 
lems which may affect the processor 
due to electrical noise finding its way 
back into the inputs. This causes the 
micro to operate in an erratic manner 
and upsets the ongine operation. 

Fig.1 shows suggested modifica- 
tions to give better electrical isolation 
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between the ignition circuit and the 
Programmable Ignition board. 
“Method 1", shown at the top of Fig.1. 
shows the use of 4N28 optocouplers 
for the three connections to the PIC 
microprocessor. "Method 2" employs 
zener diode clamping to prevent any 
serious voltage transients which may 
otherwise affect the micro. 

The software has been upgraded and 
now allows the user to program a two- 
stage advance curve instead of the 
original single stage curve. This is 


shown graphically in Fig.2 while the 
effect on an 8-cylinder car is shown in 
Fig.3. 

The new software allows the user to 
switch between the two data settings 
while the engine is running. Also the 
Rev Limit feature has been changed 
and it now misses every second spark 
instead of retarding the timing. The 
main concern with users was the fact 
that you could set the advance for one 
data set, say 20 degrees, but you could 
not program more advance into the 
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Fig. 4 (above): connecting the Knock Sensor (SILICON 
CHIP April 1996) may be done using an LM311 
comparator, It connects to the Vacuum Advance input 


on the microprocessor. 


Fig. 5 (right): a rotor button with a “lagging” tail piece 
added. This can prevent misfiring problems caused 
by the rotor button being at the wrong position 
relative to the relevant spark lead post. 


second data set, say 30 degrees. This 
was due to the fact that the timing was 
retarded from the advance point as set 
by the distributor. 

At low revs, the software retards 
the timing by 45 degrees and will give 
advance to that set by the user as the 
RPM rises. In this way, more advance 
can be programmed for the other data 
set. This is needed to correctly set up 
timing for a change from petrol to gas, 
for example. 

This upgrade is available for the 
cost of return postage to anyone who 
has purchased either the micro direct 
from myself, or to those that have 
bought a kit from Jaycar which may 
have the original micro supplied. The 
upgrade also includes documentation. 

There have also been enquiries 
about using the Knock Sensor (pub- 
lished in the April 1996 issue of SILI- 
CON CHIP) in conjunction with the 
Programmable Ignition. Fig.4 shows 
how the knock sensor is connected to 
the Vacuum Advance input to the mi- 
cro. The vacuum advance mechanism 
is left connected to the distributor as 
normal. 

The filtered output from the knock 
sensor is fed to an LM311 comparator. 
When this voltage goes higher than 
that preset on the inverting input pin 
3, the output at pin 7 will go high. 
When the micro detects this high, it 
will retard the ignition by an amount 
set by the user. In effect it works in the 
opposite manner to which it was in- 
tended. 

As the output of the LM311 compa- 
ratoris open collector, it provides com- 
patibility between the 8V circuitry of 
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the Knock 
Sensor and 
the 5V sup- 
ply of the 
Programma- 
ble Ignition 
board. Note: 
this circuit 
arrangement 
has not been 
tested on a 
vehicle). 


Modified 
rotor 
button 

Having 
addressed all ofthe problems that have 
been presented so far, one still re- 
mained, which I also had trouble with 
at times on my vehicle. The engine 
was misfiring especially while start- 
ing. I finally traced it to the shape of 
the brass contact on top of the rotor 
button. 

From my observations, the relative 
firing position of the rotor button to 
the spark lead posts in the rotor cap 
does not change even when the tim- 
ing is retarded or advanced by the 
normal action of the advance springs. 
It does change though, when the 
vacuum advance mechanism is func- 
tioning. 

When the ignition is controlled by 
the micro, it has the same effect as 
changing the timing the way that the 
vacuum advance mechanism does, ie, 
it also alters the relative position of 
therotor button to the spark lead post. 
As the micro is capable of delaying 
the spark by 22.5 degrees on the dis- 


ROTATION 


NORMAL ROTOR 
TIP ARC FOR 
IVACUUM ADVANCE 


EXTENSION. ADDED 
TO ROTOR 


LEADING EDGE 
TRIMMED. 


tributor shaft, the rotor may rotate 
past the correct spark lead post and 
send the spark on to the next one, 
thereby causing the engine to misfire, 

To counter this, I made up a new 
brass top for the rotor button with a 
“lagging” tail piece added and I also 
trimmed off the leading tip. This is 
shown in Fig.5. This diagram can only 
be used as a guide as each vehicle has 
a different distributor setup. I had to 
look at a few of the newer types of 
rotor button available and some of 
these also had a “lagging” edge. These 
are used with factory electronic igni- 
tion systems that still employ distribu- 
tors. 

Ihave designed a new board which 
incorporates the method 2 protection 
mode mentioned previously. It also 
allows Jaycar keypads and LED dis- 
plays to be used directly and has pro- 
vision for the optical timing module. 
The board dimensions are still the 
same. sc 
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Vintage radio collectors 
and collecting 


Collecting vintage radio receivers can be a very 
rewarding hobby but to get the most satisfaction 
and value it is a good idea to have every 
receiver in your collection in working order. 
That way, if you want to sell it, it will bring a 


good price. 


Way back in 1987 I tried to sell the 
idea of having vintage radio stories 
in a modern electronics magazine 
but with only limited success. I reck- 
oned that the subject of valve radio 
restoration could have been covered 
reasonably well with a series of 
about 10 articles but the powers that 
be allowed me only two. However, 
those two stories produced 
a surprising reader re- 
sponse and suddenly, valve 
radios and their restoration 
took on a new meaning. 

The stories sparked off 
quite a lot of interest, for no 
other reason than that they 
appeared at the right time. 


The photographs this month 
are mainly of the more 
unusual items that some 
collectors prize. Shown are 
3L0 window posters 
advertising the week’s 
program highlights. The 
posters were displayed in 
radio shop windows during 
the early days of 
broadcasting. (1933?) 
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Radio collecting was just starting to 
kick off in the mid 1980s and the 
collecting and restoring of old re- 
ceivers has grown in the past dec- 
ade to a stage where many busi- 
nesses have been successfully es- 
tablished to cater for the needs of an 
ever increasing number of collec- 
tors. 


Now, both here and abroad, vin- 
tage radio columns are a regular 
item in some electronics magazines 
and are read by many thousands of 
radio collectors and other interested 
readers. I have had a number of 
people write to me just to say that 
they enjoy my column, even though 
they are not collectors themselves. 
So it would appear that the continu- 
ing interest in valve technology ex- 
tends well beyond those who are 
directly involved in maintaining it. 

However, many Vintage Radio 
readers are interested to some de- 
gree in collecting old radios and 
collectors are the subject of this 
month's column. 

I have met many collectors over 
the past few years and they are a 
strange lot if you stand back and 


take a close look - with some being 
stranger than others! Thank good- 
ness I have been able to retain my 
sanity and not let my collecting en- 
thusiasm take control. Who am I 
kidding?! 

Radio collectors fit into many cat- 
egories. Some are totally obsessed 
by their hobby, as though some kind 
of narcotic drug has taken over, 
while others can either take it or 
leave it as the mood finds them. I 
guess I fit somewhere in between. 

I first became interested in radio 
when I was a kid in short pants. 
Although I was very interested at 
the time, lack of money curbed my 
enthusiasm and I never progressed 
past the crystal set and simple re- 
generative receiver stage. 

My latent radio interests were re- 
awakened with the advent of the 
“Technicraft” series of kit radios that 
appeared in the mid 1980s, These 
sets were the “Unidyne”, “Reinartz 
Two”, “Super Crystal Set” etc. 


Putting together a few vin- 
tage style kits really 
grabbed my attention at a 
stage when I was looking 
for a new hobby. So vin- 
tage radio came along at 
the right time. 
From the Technicraft kits 
I graduated to the real thing 
when I was given a 1939 
5-valve console model 
Radiola. After restoring that 
receiver I was hooked and 
just had to find another and 
go through the whole proc- 
ess again. Before I realised 
it, I had become a collec- 
tor of old radio receivers. 
Collecting valve radios 
is one thing, getting them 
working again is another 
matter, While some collec- 
tors do not care if their ra- 
dios work or not, most like 
to restore them or have 
them restored, to work- 
ing order, 
which can 
be a diffi- 
cult task at times. 
Regarding the pre- 
viously mentioned 
Radiola, about all 
that was required to 
fix it was the re- 
placement of a 
faulty capacitor and 
the refurbishing of 
the timber cabinet. 
The set was in re- 
ally good condition 
and needed very lit- 
tle doing to it. Even 
the dial lights lit up. 
Alas I was soon to 
find out that other re- 
ceivers had entirely 
different problems 
and more of them. 
Some of these faults 
were incredibly hard 
to locate, believe me. 
It took several years 
before I came to grips 
with most of the 


This old transmitter 
once powered 3SH 
Swan Hill. Once 
again, itis an item 
that takes up a lot of 
space. 


Collectors of large equipment such as 
this 5kW AWA transmitter are faced 
with storage problems normal 
collectors never experience. To give 
some idea of size, the windows in the 
doors are about eye height. This 
transmitter was once used by 3TR Sale 
and was donated to the Maryborough 
Creative Arts and Science museum by 
the Bendigo TAFE College. 
‘Transporting it was no easy job. 


common valve radio faults. 

Then, as now, I considered the 
fun part of collecting old radios to 
be the repair aspect. There is noth- 
ing quite like the satisfaction one 
experiences when some old wreck 
of a receiver bursts into life after 
being dead for many decades, 

Once a restoration has been com- 
pleted and the receiver goes on the 
shelf, it means very little to me from 
that point on, apart from the memory 
of getting it going. I guess that is 
where I may differ from most other 
collectors. Everyone sees vintage 
radio differently. 

Naturally the repairing of a re- 
ceiver is not everything, I enjoy the 
scrounging, bartering, trading, etc 
and I also like to listen to some of 
my receivers from time to time. But 
the really rewarding part of it all is 
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Anattractive display of EverReady batteries from the Dick Howarth collection. - 


getting them working again and that 
is why I like to collect valve receiv- 
ers. 

In my opinion, a lot of collectors 
are not really collectors; they are 
hoarders. This type of person often 
goes to a great deal of trouble and 
expense to obtain something but 
does nothing constructive with it 
once he brings it home. 

I have been to see a number of 
collections only to find that you stand 


zi z S 
Also from the Dick Howarth collection is this display of miscellaneous bits 
interesting items at the back are a Willard wet rectifier, an Edison battery and a Leclanche cell. 
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in an obstructed doorway and have 
various items pointed out at the far 
end of the room. Whether a rare 
piece or common, they all share the 
same fate and gradually deteriorate 
because of inadequate care and im- 
proper storage. Mice, cockroaches, 
dust and dampness all take their 
toll over the years and a good col- 
lectable item eventually becomes a 
wreck. 

I visited a place in Melbourne 


some time ago where every room in 
the house was stacked to the ceiling 
with “collectables” of many types. 
There were narrow, maze-like pas- 
sages through the rubble and al- 
though the windows were unlocked 
no intruder would ever be able to 
get in. 

This guy had even filled his bed- 
room and bathroom with junk to 
such an extent he was forced to 
sleep on the floor in the passage 
with his dog and took a shovel out 
the back when he wanted to go to 
the toilet. Believe me - it's true! 

And where did all this hoarding 
get him? He died an unhappy and 
friendless man. 

As he could not take his treasures 
with him, his sister sold me a car 
full of unrestored radios for about 
$200. The radios were like the cam- 
eras, TV sets, clocks, watches, car 
parts and dusty books. They were 
all in poor condition through sheer 
neglect. 

A true collector will try to restore 
and preserve the things he collects 
while the hoarder’s collection slowly 


= - ` aw - 
and pieces from yesteryear. Some of the more 


deteriorates because he can’t be 
bothered to even throw a dust cover 
over something old in order to pro- 
tect it. Unfortunately, there are a 
few hoarders in the vintage radio 
movement. 

Having the best part of my collec- 
tion restored and on public display 
pleases me greatly. There is little 
satisfaction to be gained from clut- 
tering up one’s home with collect- 
able items, regardless of what they 
might be. When collecting takes over 
your life, it's time to seek help! 

The following description would 
cover most radio collectors. They 
pick up a few sets at affordable 
prices, keep the good ones and turn 
the others over for a small profit 
which helps finance their hobby. 
There is nothing wrong with such 
an attitude, for buying, selling and 
trading is a good way to operate. It 
also involves other collectors and 
gives them the opportunity to buy or 
trade what others may not want. At 
least this approach keeps things in 
circulation and most of those in- 
volved get something out of it. 

A collector I met just recently has 
built up his entire collection from 
his local tip. Over a period of years 
he has been able to gather together 
quite a few reasonable receivers 
(mainly 40s and 50s mantel types) 
plus a considerable collection of 
valves and other very usable radio 
components which have been 
stripped from chassis that were also 
deposited at the tip face. Someone's 
rubbish is another's treasure! 

On the other hand there are other 
collectors who only want the very 
best and nothing else will do. No 
50s plastics, no 40s Bakelites, no 
battery sets or portables, only those 
gems of receivers from the late 20s, 
early 30s era. This type of collector 
thinks nothing of spending $1,000 
or more on a particular receiver. 

Needless to say such a collection 
requires a lot of money to put to- 
gether, Whether that cost will be 
returned when the time comes to 
sell remains to be seen, because 
there are very few up-market buy- 
ers. 

There is a radio collector of my 
acquaintance who some may not 
regard as a collector at all simply 
because he has only a fow commer- 
cially made receivers. This guy pre- 
fers to build his own: they can be 


8 


The author is pleased that the majority of his collection is restored and on public 


display. This is part of that collection. 


simple battery regenerative sets, per- 
haps a 4 or 5-valve superhet or maybe 
a mono or stereo amplifier with a 
push-pull output. He likes to build a 
variety of valve equipment. 

When building one of his crea- 
tions, the first step is to draw up a 
circuit, which usually combines the 
good features of many circuits. 

Once the circuit is finalised, the 
next step is a plan of what parts go 
where. This usually takes the form 
of a full scale detailed component 
wiring diagram. He then knocks up 
a chassis of suitable size and builds 
his own special creation. What's 
more, they look good and work re- 
ally well too. 


This professional video equipment became redundant and unwanted with the 
advent of aggregation. Again, difficult equipment to store because of its size. 


In my opinion it is this type of 
collector/experimenter that gets the 
most out of vintage radio. They ob- 
tain really good value for their 
money and that that’s how a hobby 
should be. 

Other collectors prefer to tinker with 
more unusual items such as military 
equipment and communications re- 
ceivers, while some collect transmit- 
ters and even radar installations. To 
find the necessary storage space is, 
no doubt, a problem of some magni- 
tude for any collector with a passion 
for the big stuff. 

Although a keen collector myself, I 
try to maintain a balance in my collec- 
tion and do not concentrate on any 
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particular make, model or era. I 
collect only those radios that appeal 
to me and come my way at what I 
consider to be reasonable prices. 

I have receivers from the 1920s, 
30s, 40s and 50s. There are con- 
soles, table models, mantel models, 
portables and even some early tran- 
sistor radios. There are a few nov- 
elty items too, such as home-made 
receivers and crystal sets, plus a 
few interesting old valves, although 
nothing in the way of a comprehen- 


Most collectors 
will settle for 
more realistic 
items such as this 
STC mantel radio 
with its timber 
cabinet. 
Somehow it is a 
little more 
appealing than 
several tonnes of 
transmitter. 


sive valve collec- 
tion. 

Perhaps one of 
the driving forces be- 
hind my radio collecting is this 
Vintage Radio column. Originally I 
saw it as a series of about ten arti- 
cles, so unless I pursue my hobby 
fairly intensely, I will find it difficult 
to maintain a variety of subject mat- 
ter to write about. Believe me, it is 
not easy coming up with a suitable 
story plus photographs each month. 
It takes a considerable amount of 
time and effort! 

The writing aspect of my vintage 
radio activities is actually a second- 
ary hobby in itself, which also in- 
cludes another of my interests; pho- 
tography. So radio collecting for me 
is a threefold affair - radio, writing 
and photography, all rolled 
into one big hobby. 

How people can spend 
their time watching TV 
every evening is beyond my 
understanding, especially 
when there are so many 
more interesting things to 
be done. Doing something 
yourself is much better than 
watching others doing 
things on the magic screen. 

So if your radio collect- 
ing is in the doldrums and 
focused on a narrow spec- 
trum, then it may be time 
to diversify a little, broaden 
your horizons and try some- 
thing different. 

The various aspects of 
vintage radio are many. SC 


Many collectors favour 
receivers from the 1930s era. 
This one was made by 
Eclipse Radio back in the 
days when big was beautiful. 
It is a 7-valve superhet. 


PROJECTION LENS 
Brand new, precision angled projec- 
tion lens. Overall size is 210 X 
136mm. Weight: 1.3kg. High-impact 
lexan housing with focal length 
adjustment lever. When disassem- 
bled, this lens assembly yields three 
4" diameter lenses (concave, con- 
vex-concave, convex-convex). 


Limited quantity: $35(Cat 015) 


THE ULTIMATE WIRELESS IR 


EXTENDER 
This kit uses a wireless radio trans- 
mission to extend the range of any 
IR remote 
control. It 
will control 
your IR 
remote 
controlled 
appliances 
from any room in your house without 
any additional wiring! The UHF 
transmitter is fully self-contained and 
is attached with a Velcro strap 
underneath the IR remote transmit- 
ter. A photodiode to the front of the 
UHF transmitter picks up the IR sig- 
nal. Transmitter has zero power 
‘consumption 
when the IR 
remote is not 
transmitting! 
The receiver is 
placed in the 
same room as the appliance and it 
re-transmits the information via two 
IR LEDs to the appliance. Receiver 
requires a 5-12V DC supply or a 
24VDC supply with two additional 
components. Kit includes two PCBs 
and all components, two plastic 


boxes, Velcro strap:$35 


A 9V battery for the transmitter is 
not supplied. Suitable plugpack: 


$10, extra components for 24V 
operation: $1.50, 


MASTHEAD AMPLIFIER BOX 


For an additional $2.50 you can get 
a waterproof plastic box which has 
plenty of 
room 
inside, 
andhas 
provision 
for 5 coax 
cable 
entries underneath, As used in com- 
‘mercial units. Can be easily mount- 
ed to the mast or other services. 


40 CHANNEL FM 
MICROPHONE 

A hand held crystal locked 40 chan- 
nel FM transmitter with LCD display. 
88-92MHz in 100KHz steps. 50M 
transmission range. Perfect for use 
with synthesized FM receivers. 


Clearance price: $50 


AU” 


LASER POINTER 
(see page 14) 


REFLECTIVE TAPE 

High quality Mitsubishi brand all 
weather 50mm wide red reflective 
tape with self adhesive backing. 
Other motorists will see you better at 
night if this is stuck to chromed or 
Unpainted car bumpers or on bicy- 
cles. Also great for making highly 
visible large house numbers: 


3 metres for $5 


LCD CHARACTER DISPLAYS 
Standard 16x1 displays, 5V opera- 
tion. Dimensions of board are 


80x36mm: $16 


LARGE AC METER MOVE- 


MENTS 

Moving iron, 150x150mm square 
glass face, with mounting hardware. 
Depth is 70mm.Basic movement is 
5A, but scale is marked in various 
readings as intended to be used 
with @ shunt or current transformer: 


$10 


SIREN USING SPEAKER KIT 
Uses the same siren driver circuit as 
in the "Protect anything alarm kit’. 
4'cone/8 ohm speaker is included. 
Generates a very loud and irritating 
sound with penetrating high and low 
frequency components. Output has 
fregency components between 
500Hz and 4KHz. Current consump- 
tion is about 0.5A at 12V. PCB: 
46x40mm. As a bonus, we include 
all the extra PCBs as used in the 
"Protect anything alarm kit. 


$12 
A 
UV MONEY DETECTOR 
( see page 14) 

IR LASER DIODES 
We have limited stock of a range of 
IR laser diodes, some with unusual 
characteristics. As it is limited stock, 
check that required laser diode is in 
stock before ordering. 
1. Sharp LT015. 30mW typical @ 
830nm. $60 
2. Hitachi HL8318G. 30mW typical 
@ 830nm. $60 
3. Toshiba TOLD131. 35mW @ 
830nm. $55 
4. Mitsubishi ML64110R. 30mW @ 
780nm. $75 
5. Phillips COL44AD. 30mW @ 
790nm. $75. 
6. Fujitsu FLD130C2. 3mw @ 
1800nm. $60 
7. Mitsubishi ML7OTIR. 10mw @ 
1300nm. $80 
8. NEC NDL5004. 6mW @ 1300nm. 
$60 
9. Sony 203V. 30mW @ 830nm. 
$55. 
10. Sony 101V. tomW @ 830nm. 
$40. 


POCKET SAMPLER KIT 


FOR PCs 

See EA August ‘96. A data 
logger/sampler kit that connects to 
your computer via the parallel port 
and will take samples over a 0-2V or 
0-20V range. Samples can be taken 
at intervals ranging from one per 
hour down to one per 100uS. 
Useful, for example, to monitor bat- 
tery charging. It can also be used as 
a basic low frequency (to about 
5KHz) osilloscope! Our kit includes 
all onboard components, PCB, plas- 
tic box and the software on a 3.5" 
disk: 

$25 


SLA BATTERY BOOSTER 
See SC July 96. This switched 
mode inverter is designed to charge 
Sealed Lead Acid batteries and any 
other 12V lead acid batteries to their 
end point of 13.8V when being 
charged from 12V car or boat batter- 
ies. Easily modified for greater cur- 
rents. In our kit we supply a 40A fast 
diode and a 40A MOSFET. Silk 
‘screened and solder masked PCB 
and all on-board components kit that 
includes prewound switching and fil- 
ter transformers: 

$25 


FM TRANSMITTER KIT-MKII 
Ref: SC Oct 93. This low cost FM 
transmitter features pre-emphasis, 
high audio sensitivity (easisly picks 
up normal conversation in a large 
room), a range of around 100 
metres, and excellent frequency 


stability. Specifications: Tuning 
range: 88-108MHz, Supply voltage 
6-12V, Current consumption @ 9V: 
3.5mA, Pre-emphasis: 
75uS,Frequency response: 40Hz to 
greater than 15KHz, S/N ratio: 
Greater than 60dB, Sensitivity for full 
deviation: 20mV, Frequency stability 
with extreme antenna movements: 
0.03%, P.C.B. dimension: 

25x43mm. Construction is easy and 
no coil winding is necessary as the 
coil is pre-assembled in a shielded 
metal can, The solder masked and 
screened PCB also makes for easy 
construction. The kit includes a PCB 
and all the on-board components, an 
electret microphone, and a 9V bat- 


tery clip: $12 ea. 
or 3 for S33(K11) 


A suitable casing to allow this kit to 
be made into a wireless microphone 
is also available. Consists of black 
aluminium tube, mic pop filter, unidi- 
rectional microphone and slide 
switch: $10 


400x128 LCD DISPLAY 


MODULE-HITACHI 

These are slver grey Hitachi LM215. 
dot matrix displays. They are 
installed in an attractive housing. 
Housing dimensions; 
340x125x30mm. Weight: 1.3kg. 
Effective display size is 65x235mm. 
Basic data for the display is provid- 
ed. Driver ICs are fitted but require 
an external controller, New, unused 


units. $25ea. 3 for $60 


4164 BOARDS 
A board with 16 type 4164 memory 
ICs in IC sockets. 


$10 


FAX LENSES 

Small precision lens assembly 
pulled from old FAX machines. 
Cylindrical construction: 32mm log x 
25mm diameter. Weight: 40g, 
Contains 4 high quality lenses: 


$5.50(Cat 016) 


AD161/AD162 TRANSISTORS 
Oboslete germanium power transis- 
tors. These were once commonly 
used in the output of class B audio 
amplifiers. Max current 1A, Vce is 
20V. AD161 is NPN, AD162 is PNP. 


$2 per pair. 


AC INDUCTIVE PROXIMITY 


SWITCHES-SPECIAL 
Special prices on AC operated 2 
wire inductive proximity switches. 
These are used to detect the pres- 
ence of metal within a few milime- 
ters of the sensing area of the 
switch, The load is wired in series 
with the proximity switch so that 
when metal is detected the load is 
‘switched on. Max load current is 
200mA. 

1. Type NO18 MB-2A. 40-250Vao 
operation. 18mm diameter metal 
threaded housing. Body length is 
85mm. 

2. Type NO12.40K-2A. 80-250Vac 
operation. 12x40x30mm plastic 
block. 

Both switches are the same price: 


$10ea. 


CASED TRANSFORMERS 
230Vac to 11.7Vac @ 300mA. New 


separate in-out leads, each $6 


OATLEY ELECTRONICS 


PO Box 89, Oatley NSW 2233 
Phone (02) 579 4985 


Fax (02) 570 7910 or 579 3955 


orders by e-mail 


eatleyGworld.net 


major cards accepted with phone and fax ord 
P&P most orders Aust $6. 


| PRODUCT SHOWCASE. 


Tektronix digital scope has LCD screen 


In a move that will galvanise the opposition, 
Tektronix has released two new digital 
oscilloscopes which are priced at about half 
the cost of comparable scopes. Both are very 
light and compact and use an LCD screen. 


If you have recently purchased a 
medium priced digital scope, the 
chances are that you will initially be 
annoyed when you see the prices for 
these new Tektronix models. Called 
the TDS 200 series, the new line-up is 
the 100MHz TDS 220 and the 60MHz 
TDS 210. Both have amaximum sam- 
pling rate of one gigasamples per sec- 
ond (1GS/s), two input channels, wide 
range dual timebase and host of other 
features previously only seen on 
scopes costing more than five thou- 
sand dollars. 

‘Apart from the low price and wide 
bandwidth, the overwhelming feature 
of these new scopes is that they really 
don’t look or drive like digital scopes 
at all; they have an “analog” feel about 
them. The controls are laid out in a 
similar way to those on an analog 
scope and the screen display does not 
indicate the sampling rate in use, in 
contrast to the display on most digital 
scopes. 
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The biggest giveaway that the TDS 
200 series are, in fact, digital scopes, 
is the high contrast backlit liquid crys- 
tal display instead of the usual CRT. It 
measures 115 x 86mm, about the same 
as for a conventional analog scope. 
The fact that no CRT is used means 
that Tektronix have been able to house 
the new scopes ina very shallow case. 
At first sight, the frontal dimensions 
are about normal but the depth is mini- 
mal. Overall dimensions are 305mm 
wide, 151mm high and only 110mm 
deep. Weight is a mere 2.9kg. 

Unlike a typical analog scope 
though, the TDS 200 series have Auto 
Setup — just press the button and the 
scope sets the vertical gain, timebase, 
triggering and coupling conditions to 
givea stable display on the screen. As 
well, they have automatic measure- 
ments for period, frequency, RMS, 
mean and peak-to-peak waveform val- 
ues. 

Waveforms can be stored as well 


and also down-loaded to a printer or 
computer via the optional Centronics 
parallel port or the combined GPIB/ 
RS232 and parallel port interfaces. 
And while most digital scopes have 
multi-layer menus to help you use all 
their features, they are nota big help if 
you don't have English as your first 
language. As well as English, the TDS 
200 series has on-screen menus in 
German, Spanish, French, Chinese 
(simplified and traditional), Japanese, 
Korean and Portuguese. 

Available from 1st September, the 
TDS 210 60MHz model is priced at 
$1395 plus sales tax while the TDS 
220 100MHz scope is $1995 plus sales 
tax, We plan to review the TDS 220 in 
the coming months. 

For further information, contact 
Tektronix Australia Pty Ltd, 80 Water- 
loo Road, North Ryde, NSW 2113. 
Phone (02) 888 7066. 


Release 7.0 of OrCAD 
Capture for Windows 


OrCAD has introduced Release 7.0 
of OrCAD Capture for Windows. This 
third major release of Capture, which 
runs under Windows 3.x, Windows 
95 and Windows NT, includes new 
functions and enhanced performance. 

OrCAD Capture takes full advan- 
tage of all versions of the 32-bit Win- 
dows operating system and a Visual 
Basic for applications (VBA)-compat- 
ible macro language is included. Us- 
ing the macro language, users can cus- 
tomise Capture’s schematic editor and 
reduce multi-step tasks to a single 
command. Capture now supports DXF 
output, including export of files to 
AutoCAD and compatible programs. 

Wiring processes are streamlined 
with the new “smart drag”, “sketch-a- 
wire” and manual junctioning fea- 
tures. “Smart drag” stretches the wires 
orthogonally when wires, components 
or blocks of components are moved, 
eliminating manual wire editing. With 
“sketch-a-wire” the user moves the 


Kenwood Electronics Australia 
Pty Ltd has announced their Dolby 
AC-3 surround sound receiver, the 
model KR-V990D, Dolby AC-3 re- 
fers to the compression technol- 
ogy that is used in Dolby SR-D and 
Dolby surround digital films. 

AC-3 delivers six separate chan- 
nels: left, centre and right front 
channels, left and right surround 
channels and the subwoofer chan- 
nel. d 
In addition to offering AG-3, the 
KR-V990D features Dolby Pro- 
Logic, Dolby 3 stereo, and DSP 
Logic. The amplifier has 100W 
front left, centre and right chan- 
nels, 70 watts for the two surround 


mouse to instantly bring up a ghosted 
image of the wire. 

OrCAD Capture now includes sche- 
matic macros and primitives for de- 
vices from all the major silicon ven- 
dors including Actel, Altera, AMD 
(through MINC), Lattice and Xilinx. 
Designs can now be directly exported 
from Capture into Xilinx’s place-and- 
route tools without the use of an addi- 
tional interface. The new Autoblock 
feature generates a hierarchical sym- 
bol from a schematic and “autoport” 
takes that hierarchical symbol and 
automatically generates the ports on 
the underlying sheet. 

For more information, call EDA 
Solutions, (02) 9413 4611, fax (02)9413 
4622 or email to richard@eda.com.au. 


Insulation tester 
has analog meter 


In these days when all instruments 
seem to be digital, it is refreshing to 
come across one with an analog scale, 
as in the case of this new insulation 
tester made by Hung Chang, the model 


Kenwood AC-3 Surround Sound Receiver 


channels and a subwoofer output. 
In addition, there are line outputs 
for all six channels for connection 
to auxiliary equipment. 

Kenwood's GUI (Graphical User 
Interface) allows on-screen indi- 
cations that the user can select and 
activate via the remote control. The 
remote control unit lets the user 
move a tiny “hand” around the 
screen, in much the same way as 
the mouse does on a computer, 
enabling any function to be se- 
lected. 

The KR-V990D has a recom- 
mended retail price $2299, a 24- 
month warranty and is available at 
selected Kenwood deal: 


HUNG CHA 


HC-2500I. The analog meter is useful 
when a device breaks down intermit- 
tently, which would probably not be 
tevealed on a tester with a digital 


readout. 


AUDIO MODULE 


broadcast quality 


Manufactured in Australia 
Harbuch Electronics Pty Ltd 
9/40 Leighton PI. HORNSBY 2077 
Ph (02) 476-5854 Fx (02) 476-3231 


Design low frequency loudspeaker enclosures 
fast and accurately with BassBox® software. 
Uses both Thiele-Small and Electro-Mechanical 
parameters with equal ease. Includes X. Over 
2.03 passive crossover design program. 


$299.00 


Plus $6.00 postage. 
Pay by cheque, Bankcard, Mastercard, Visacard. 
EARTHQUAKE AUDIO 
PH: (02) 9948 3771 FAX: (02) 9948 8040 
PO BOX 226 BALGOWLAH NSW 2093 


The HC-2500I measures insulation 
resistance up to 200 megohms and 
has an internal test voltage of 500V 
DC. As well, it will measure AC 
voltages up to 450V. It is powered by a 
single 1.5V AA cell. 

The HC-25001I is available from 
Altronics in Perth or their resellers at 
$95 (Cat Q-1240). 


Computer power 
supplies 

For most computers, when the 
power supply fails it is more eco- 
nomical to replace than repair it but 
suppliers will only sell a power sup- 
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ply together with the case; the origi- 
nal case must be junked as well as the 
supply. 

To remedy this, Computronics is 
now stocking a range of computer 
power supplies. These can replace a 
faulty unit or upgrade a lower pow- 
ered unit, Currently stocked are 200W 
and 250W models in two case sizes, 
supplied with mounting screws and 
flying leads to allow quick reconnec- 
tion, All models are UL-approved. 

For further information, contact 
Computronics International Pty Ltd, 
31 Kensington Street, East Perth, WA 
6004. Phone (09) 221 2121; fax (09) 
325 6686. 


UHF wireless 
microphone system 


The Beyer U600 series wireless mi- 
crophone system has frequency 
thesised operation with the capabi 
ity for up to 64 channels within one 
TV channel and up to 15 channels 
simultaneously. Since the transmitter 
has an ident code, called the Channel 
Grip facility, the receiver is locked 
and excludes all other signals. 

The TS600 UHF beltpack transmit- 


KITS-R-US 


ter can be switched through 16 fre- 
quencies and operates from 794- 
822MHz and 854-862MHz. Operating 
from a 9V battery, it is claimed to 
provide full transmission power for 
up to 12 hours. A warning LED illu- 
minates when one hour of battery life 
remains and the battery condition is 
transmitted to the matching NE600 
receiver. 

A comprehensive range of head and 
lavalier microphones can be con- 
nected, via a 4-pin Lemo plug. The 
TS600 measures 80 x 54 x 20mm and 
weighs 157 grams. 

The matching NE600 receiver is a 


PO Box 314 Blackwood SA 5051 Ph 018 806794 
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band runs from 12-24VDG. 
locked on 100MHz. CD level input 3 
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p fot the beginner to construct 


dual diversity 
system. Its op- 
erating fre- 
quency can be 
selected from 
the front panel 
or via an ex- 
ternal compu- 
ter which can 
monitor transmitter and receiver pa- 
rameters as well as battery life. 

For further information, contact 
Amber Technology, Unit B, 5 Skyline 
Place, Frenchs Forest, NSW 2086. 
Phone (02) 9975 1211; fax (02) 9975 
1368. 


Flexible ferrite film 


Siemens Ltd has released a flexible film which is 


you have to what you want 


a composite of plastic and ferrite. Called FPC (flex- 


COMPUTERS 
E SUA ASI Hi Lire erra kt pa kk 
ram motor drivelopen coliector 


this boar is easy to construct with 


i ol a E. 
Torr MM 

iptertace, aa RAM 1/2 size card. li AREN 

© PC104 486SLC CPU Board with 2Mb RAM included: 2 serial. printer, ñoppy & IDE hard disk $999; VGA 

PC104 card $399. 

KIT WARRANTY - CHECK THIS OUT!!! - 

It your kit does not work, provided good workmanship has been applied in assembly and a! onginal 

Lipis 

‘only en«t is pastane hoth ways. Now. that’ 

 KITS-R-US sell the entire range of designs by Graham Dicker. The designer has not extended his agreement 
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ible polymer composite), the new material could be 
used to produce cores that would be impractical 
with conventional ferrite powders. Alternatively, 
the ferrite film could be used for shielding applica- 
tions to reduce EMC effects in equipment. As well, 
FPC could be used for flexible coils, flat coils or 
coil-on-chip devices. 

FPC can be punched and can be made up as a self- 
adhesive film. The standard film is 80mm wide, 
0.2mm thick and is supplied by the metre. 

For further information, contact Advanced Infor- 
mation Products, Siemens Ltd. Phone (03) 9420 
7716; fax (03) 9420 7275. 


ASK SILICON CHIP 


Got a technical problem? Can't understand a piece of jargo: 
and we'll answer your question. Write to: Ask Silicon Ch: 


n or some technical principle? Drop us a line 
ip, PO Box 139, Collaroy Beach, NSW 2097. 


6V operation for UHF 
remote control 


In the December 1992 issue you 

described a UHF remote transmitter 
that used a SAW resonator circuit. 
The unit uses a 12V DC battery. How- 
ever, I would like to use a 6V battery 
to power the unit in another applica- 
tion. Would you or one of the team 
please advise on what changes are 
needed to get the unit to work on the 
6V supply. (S. W., Perth, WA). 
* The UHF transmitter should work 
on 6V but the range can be expected to 
be greatly reduced. We suggest that 
you eliminate the series LED and 
change the 6.8kQ resistor to 3.3kQ. 


Burp charger for 
nicads wanted 


In the January 1996 issue of SILI- 
CON CHIP, an article described a com- 
mercial nicad charger which was de- 
signed to "burp-charge" nicads. As I 
understand the article, the nicads were 
pulse-charged for a period, discharged 
at a high current for a brief period, 
then the voltage measured. The 
charger then detected the delta-V to 
end the fast charge. 

Would it be possible to modify the 


Ignition system 
has reluctor 


I have built three High Energy 
Ignition kits published by SILICON 
CHIP in 1988, for me and two for 
friends. The last one was working 
for six months on a Holden but on 
trying it with a Ford V8, with a 
Mallory distributor, the unit would 
not work. I checked all compo- 
nents: resistors, diodes, capacitors 
and transistors, except the MC- 
3334P and MJ10012, which I was 
not able to test. I purchased a new 
MJ10012 but the test on an analog 
meter showed the same value. How 
can I test MC3334P? Would you 


Fast Nicad Charger featured in the 
May 1994 issue of SILICON CHIP to do 
the same thing? Perhaps this could be 
achieved by removing L1 and adding 
extra circuitry to detect when each 
positive charge pulse has ended, and 
then give a brief high current dis- 
charge. 

I understand that the maximum 

charge cycle of IC1 (TEA1100) is 70% 
so there should be sufficient time pe- 
riod for a discharge pulse. I guess the 
only limiting factor is when the delta- 
V is measured, as there would have to 
be sufficient time between the dis- 
charge pulse and delta-V measure- 
ment. (M. B., Kew, Vic.) 
* It should be possible to modify the 
TEA1000 circuit to do “burp charg- 
ing” but we are reluctant to do any 
work in this direction as this process 
has patent protection, as we under- 
stand it. 


Surge current in 
vacuum cleaner 


My house has a 12V DC system for 
lighting and TV. When using smaller 
power tools I use a 600 watt inverter. 
Whilst in theory I should be able to 
Tun a vacuum cleaner of 1000W for a 
short period of about 10 minutes, in 


please give me a clue to be able to 
have it working. (R. J., Springwood, 
Qld). 

* Itappears likely that the Mallory 
distributor you are using does not 
have points but has a toothed 
reluctor wheel and internal coil to 
generate timing pulses. The cir- 
cuit described in the May 1988 
issue is not suitable for reluctor 
distributors. Instead, you should 
be using the version described in 
the May 1990 issue. 

The best way to test the 
MC3334P and MJ10012 is to in- 
stall them in the original circuit 
and test it in a car with a points 
distributor. 


practice it will not start because the 
starting current is too high. 

Is there some simple way of getting 
a 1000W tool started and being able to 
use it for a limited period before the 
thermal overload of the inverter shuts 
it off? The September 1992 issue of 
SILICON CHIP has a motor speed con- 
troller. Would this device be the an- 
swer? (R. O., Wittenoom, WA). 
* As you have found, the initial surge 
current of the motor is far too high to 
allow a 600W inverter to handle it. 
Nor is there any practical way of get- 
tingthe motor up to speed that we can 
think of. You cannot use a normal 
speed control because this places all 
the load current on positive half cy- 
cles of the waveform and this would 
be an even more difficult load for an 
inverter to drive. 

While it sounds corny, in your po- 
sition we would be inclined to use a 
push-type carpet sweeper. 


Isolation transformer 
is dangerous 


I am building an isolation trans- 
former from two primary coils sal- 
vaged from a couple of discarded mi- 
crowave ovens. The problem is that 
there is a loud humming noise. The 
transformer has a laminated iron core 
in the shapes of E and I. The two coils 
are separated by spacers. 

Before dismantling the step-up 

transformers, I had a quick test and 
they were noiseless, What do I have to 
do to reduce this humming noise 
please. (B. M., Darwin, NT). 
* We strongly suggest you take the 
whole mess and put it in the garbage 
bin before you kill yourself! Micro- 
wave oven transformers are extremely 
dangerous at the best of times. We 
have published at least one story in 
the past about the death of a service- 
man, who presumably knew what he 
was doing when servicing a micro- 
wave oven. 

To be more specific, we don't know 
what you've done wrong to cause the 
transformer to make a loud humming 
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Pulse power in 
train controllers 


A few months ago, I purchased 
“14 Model Railway Projects” which 
is a most interesting publication. 
The kit my son is assembling is 
from the final article, the “Diesel 
Sound Simulator”. We have con- 
trollers of both the “pulse” and 
“fully rectified waveform” types. 
What are the effects of running an 
engine with the “pulse” circuit or 
a “rectified wave form” type? 

Ihave found the waveform type 
produces better results than the 
pulse type. The pulse type is a 
Hornby R921 putting out 12V DC 
at 4VA and the waveform type is a 
Bachmann 6607A putting out 
17DC at 0.6 amps (7VA, although I 
don’t know how that maths works. 
17 x 0.6 = 10.2). Is amperage the 
key? It seems from your articles 
that 3A is a good value. This figure 
contrasts significantly with the 
0.6A maximum used by a local 
model railway attraction (Mike 
Scott's Trainworld). He seems to 


be able to happily double-head a 
very long train (two Lima class 
31s). (J. H., Auckland, NZ). 

* We are not sure about the ques- 
tion you are asking. As described 
in the article, the Diesel Sound 
Simulator circuit can be made to 
work with both pulse or rectified 
(waveform) controllers. However, 
once set up to work with a particu- 
lar controller, it will not necessar- 
ily work well with other control- 
lers. 

As far as pulse and waveform 
controllers are concerned, most so- 
called “pulse” controllers do not 
use the same system of pulse width 
modulation at about 200Hz as used 
in the SILICON CHIP controller de- 
sign. As such, they do not perform 
as well as our design and generally 
not as well or as reliably as sim- 
pler rectified waveform designs. 

Most locos with can motors draw 
currents of less than 1A but others 
require a lot more and if smoke 
and lighting circuits are added, 
plus double-heading, then a much 
higher current is required. 


noise. It could be any one of a number 
of faults such as loose laminations, 
shorted turns, anti-phase primary con- 
nections or who knows what. Please, 
please, give it all up as a bad job 
before you kill yourself or someone 
else. 

By the way, your letter had no ad- 
dress on it but was postmarked “Dar- 
win Mail Centre”. Normally we do 
not feature letters in SILICON CHIP 
where no address is supplied but in 
your case we have made an excep- 
tion. We hope you get a chance to read 
this! 


Millivoltmeter drive 
modification 

Iam interested in constructing your 
AC Millivoltmeter as described in the 
August & September 1988 issues. I 
have a SIFAM meter movement from 
an old hybrid AC millivoltmeter 
which has its scale calibrated pre- 
cisely as in your design. Because this 
is a very high quality movement I 
would like to incorporate it into your 
1988 design. 

The question is, can the circuit be 
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modified to accommodate a 5mA me- 
ter instead of the 100A movement 
specified and if so how? had thought 
thata simple transistor current ampli- 
fier would do the trick, perhaps even 
a PNP/NPN push-pull pair but I have 
not been able to find any data on such 
an idea. I would also like to include a 
300V range. (J. L., Yate, UK). 
* As far as we can tell, the circuit 
should be able to drive a 6mA meter 
movement without problems although 
the calibration trimpot VR4 will need 
to be reduced to 2002 or 2500. 

If you find that the LM833 cannot 
do the job, you will need an emitter 
follower to boost the output current of 


IC7b. The accompanying circuit shows 
the general scheme and you will prob- 
ably need to increase the 6.2kQ resis- 
tor at pin 3 of IC7b to provide the 
appropriate zero offset to the meter. 
We must emphasise that we have not 
tried either of these ideas but one or 
the other should be workable. 

A 300V range can be included by 
using a 12-position switch and by 
splitting the 1.19 resistor at the bot- 
tom of the existing input voltage di- 
vider. The two new resistors would be 
0.75Q and 0.35. 


More on battery 
capacity meters 


I have a suggestion in reply to the 
request in "Ask SILICON CHIP" July 
1996 for a battery capacity meter. I too 
am a regular RC model aircraft flier 
and have been using the following 
method to determine nicad battery 
capacity for several years with suc- 
cess. 

If your nicad battery discharger has 
a LED to indicate that discharge is 
taking place, it is a simple matter to 
connect a single-cell crystal clock in 
parallel with the LED. If you set the 
hands on 12.00, the clock will begin 
ticking when the discharge button is 
pressed and stop ticking when the 
LED goes out. It is then just a simple 
calculation to work out the battery 
capacity. For example, if the discharge 
rate is 200mA and the clock reads 
2.00 (two hours), then the capacity = 2 
x 200 = 400mA.h. (R. H., Kingston, 
Tas). 


Notes & Errata 

Stereo Simulator, June 1996: pin 7 of 
the M65830P (IC2) is shown connected 
to both +5V and GND on the circuit 
diagram on page 16; it should only be 
connected to +5V. The PC board over- 
lay diagram on page 19 is correct. 
16V 15A Power Supply, Circuit Note- 
book, July 1996: there are number of 
mistakes and omissions in the circuit 
on page 17, First, the 56kQ resistor 
from the collector of Q4 should go to 
the +25V line instead of to the base of 
Q1. Second, D4 should be a LED. The 
designer has also suggested that the 
100uF capacitor across the output ter- 
minals be increased to 220uF and a 
1kQ resistor be connected across the 
10kQ potentiometer VR3 (Voltage 
Max). sc 


Cash in your surplus gear. Advertise it here in Silicon Chip. 


FOR SALE 


SATELLITE DISHES: international re- 
ception of Intelsat, Panamsat, Gori- 
Zont,Rimsat. Warehouse Sale — 4.6m 
dish & pole $1499; LNB $50; Feed $75. 
All accessories available. Videosat, 2/ 
28 Salisbury Rd, Hornsby. Phone (02) 
482 3100 8.30-5.00 M-F. 


MicroZed has range of PIC chips OTP 
and /JW versions available. PIC 
16C84/04 one off price $9.76 inc S/T. 


C COMPILERS: Dunfield compilers 
are now even better value. Everything 
you need to develop C and ASM soft- 
ware for 68HCOB, 6809, 68HC11, 
68HC16, 8051/2, 8080/85, 8086 or 
8096; $140.00 each. Macro Cross As- 
semblers for these CPUs + 6800/01/ 
03/05 and 6502: $140 for the set. De- 
bug monitors: $70 for 6 CPUs. All 
compilers, XASMs and monitors: $400. 
8051/52 or 80C320 simulator (fast): 
$70, NEW: Disassemblers for 12 CPUs 


| CLASSIFIED ADVERTISING RATES 


| 
| Advertising rates for this page: Classified ads: $10.00 for upto 12 words plus 50 cents | 

for each additional word. Display ads (casual rate): $25 per column centimetre (Max. l 
| 10cm). Closing date: five weeks prior to month of sale. | 
To run your classified ad, print it clearly on a ‘separate sheet of paper, fill out the form 
below & send it with your cheque or credit card details to: Silicon Chip Classifieds, PO 
| Box 139, Collaroy, NSW 2097. Or fax the details to (02) 9979 6503. | 


Enclosed is my cheque/money order for $ 


only $75. Demo disk: FREE. All prices 
+ $5 p&p. GRANTRONICS PTY LTD, 
PO Box 275, Wentworthville 2145. Ph/ 
Fax (02) 631 1236 or Internet: 
Igrant@mpx.com.au. 


EDUCATIONAL ELECTRONIC KITS: 
Best prices. Easy to build. Full details. 
Latest technology. LESSON PLANS 
FOR TEACHERS - see our web page. 
Send $2 stamp for catalog and price 
list to: DIY Electronics, 22 McGregor 
St, Numurkah, Vic. 3636. Ph/fax (058) 
62 1915. Or Email laurie.c@cnl.com.au 
and let us send details. Go WWW:http:/ 
/www.cnl.com.au/-laurie.cor BBS (058) 
62 3303. Download details free any- 
time. 


MicroZed Minilog kit $25 incl S/t, 
pgms on disk, all parts, except BS2. 
See SC July 1996. 


EASY PIC'n Beginners Book to us- 
ing MicroChip PIC chips $50, Basic 
Compiler to clone Basic Stamps into 
cheap PIC16C84's $135, CCS C Com- 


or please debit my 


| à Bankcard 5 Visa Card 2 Master Card 
Card No. Ë 
“e = l 
| Signature. Cardexprydate — / — — | 
l Name 
Street 
Suburb/town Postcode. 


L. — 


piler $145, heaps of other PIC stuff, 
Programmers from $20, Real Time 
Clock, A-D. Ring or fax for FREE 
promo disk. WEB search on 
Dontronics, PO Box 595, Tullamarine 
3043. Phone 03 9338 6286. Fax 03 
9338 2935. 


MICROCRAFT PRESENTS: Dunfield 
(DDS) products are now available ex- 
Stock at a new low price; please ask for 
our catalogue. Micro C, the affordable 
"C" compiler for embedded applications. 
Versions for 8051/52, 8086, 8096, 
68HCO08, 6809, 68HC11 or 68HC16 
$139.95 each + $3 p&h * Now on spe- 
Cial is the SDK, a package of ALL the 
DDS “C” compilers for $399 + $6 p&h * 
EMILY52 is a PC based 8051/52 high 
speed simulator $69.95 + $3 p&h « 
DDS demo disks $7 + $3 p&h * VHS 
VIDEO from the USA (PAL) “CNC X-Y-Z 
using car alternators" (uses car alterna- 
tors as cheap power stepper motors!) 
$49.95 + $6 p&h (includes diagrams) « 
Device programming EPROMs/PALs etc 
from $1.50 * Fixed price electronic de- 
Sign and PCB layout * Credit cards 
accepted * All goods sent certified mail 
* Call Bob for more details. 
MICROCRAFT, PO Box 514, Concord 
NSW 2137. Phone (02) 744 5440 or 
fax (02) 744 9280. 


PRIVATE TUTORIALS in Electrical/ 
Electronic Trades and Indusírial Elec- 
tronics Advance Certificate. Computer 
Programming in 'C' and Pascal andASM. 
Phone (02) 610 2137 after 5pm. Ask 
for Stelios. 


RCS RADIO PTY 


RCS Radio Pty Ltd is the only com- 
pany that manufactures and sells 
every PC board and front panel pub- 
lished in SILICON CHIP, ETI and EA. 
RCS Radio Pty Ltd, 
651 Forest Rd, Bexley 2207. 
Phone (02) 587 3491 
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PARALAX 


Stamp I or Stamp TI 


Program in 
BASIC 
with your PC 


Your 
application, 
Switches, 
LEDs, LCD. 
Motors, 
Thermistor, 
Position 


your program and 


data 


Printed Circuit Board Manufacture 
48-Hour service + High quality + Low prices 


9 Call for obligation free quot : 
POBox 448, Vs kon 210) 


INFRA-RED SALE: 
CCD Camera Module $149; IR LEDs 
50mW 940nm 10 for $6; IR Detector 


IR Responsive 


Module with amplifier, filter, 
demodulator, etc. $9.40; IR Photorelay 
Sensor $84; PIR Sensor Module $19; 
IR Illuminator Kit uses 36 LEDs $25. 
Free postage. M. Pearen, 135 Smiths 
Road, Caboolture, Qld 4510. 


MicroZed has Micro Engineering Labs 
PBASIC Compiler for $120 + $5.00 
post. Put Stamp programs into raw 
PIC chips. 


RAIN BRAIN 8-STATION SPRINKLER 
KIT: Z8 smart temp sensor, LED dis- 
play, RS232 to PC. Uses 1 to 8 DAL- 
LAS DS1820. Call Mantis Micro Prod- 
ucts, 38 Garnet Street, Niddrie, 3042. 
P/F/A (03) 9337 1917. 

mantismp @c031.aone.net.au 


MicroZed has MICROCHIP NEW 
PICSTART kits also Programmers from 
Parallax and Micro. Eng. Lab. 


68HC705 Development System: 
Oztechnics, PO Box 38, Illawong NSW 
2234. Phone (02) 9541 0310. Fax (02) 
9541 0734. 
http://www.oztechnics.com.au/ 


MicroZed has the gear to make de- 
velopment easy and fast. 


KITS KITS KITS: control up to 4 re- 
lays via telephone line $91.15, 
PIC16C84 programmer $49.70, PC 
printer port relay board (incl. software) 
$68.50, Codepad/Simple burglar alarm 
$78.65, Z80 Single Board Computer 
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Your next project will be easy, fast and satisfying 


with a development kit from 
MicroZed Computers 


PO Box 634, ARMIDALE 2350 (296 Cook's Rd) 
Ph (067) 722 777 — may time out to Mobile 014 036 


Fax (067) 728 987 (Credit Cards OK) 


Specialising in easy-to-get-going hard/software kits. 
(Other gear available. Other CPU systems. support modules etc 
Send 2 x 45e stamps for information package 
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$152.40. Many other kits. FREE 
catalog. Credit cards accepted. 
Ozitronics, 24 Ballandry Crescent, 
Greensborough 3088. (03) 9434 3806 
ozitronics@c031.aone.net.au 

http://www.hk.super.net/-diykit/oz.html 


DATAMAN EPROM PROGRAM- 
MERS: World's leading programmers. 
S4 handheld, on-screen editor, 
EPROM emulation, EPROMS/ 
EEPROM/Flash up to 8Mbits. 
Dataman-48 up to 48pin DIL. Call or 
email for details. DIGITAL GRAPH- 
ICS P/L, PO Box 281, North Ryde 
2113. (02) 9888 3105. 
dgriffo @ ozemail.com.au 
http://www.ozemail.com.au/~dgriffo 


COMPUTER PARTS: 6-month war- 
ranty. HDD MFM used 40Mb $45, 20Mb 
$30; AT 1:1 cont w cables new $39. 
Floppy disks 65% clip/100 new 360K 
$20, 720K $60, 1.2M $55, 1.44M $75. 
Freight to 5kg $10. ACE Tel (07) 3878 
4076. POB 609, Kenmore 4069. 


WANTED 


NEEDED: two new heads for National 
RS7555S. Offer. R. Jollin, 131 Hall 
Road, Springwood 4127. 
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PC Boards 


Printed circuit boards for SILICON 
CHIP projects are made by: 


e RCS Radio Pty Ltd, 651 Forest 
Rd, Bexley, NSW 2207. Phone (02) 
587 3491. 


e Marday Services, PO Box 19-189, 
Avondale, Auckland, NZ. Phone (09) 
828 5730. 


SSS 


Fata Porro 


Handling RWD - 
on the 


SUPERB: 


Flat 13’ 


$115,000 stroked Six second 500bhp twin t 
12sec Senator Monster MX-5 V6 ...in the dir 


Beautiful and Black - The Pantera 
225 kay Monster Mazda Miata MX-5 

A Pigeon Pair o' Potent Porsches 
Beautiful 240 ZED: it m-o-v-e-s! 

Quad cam V6 500bhp Pajero in the dirt! 
But it's only the 'shop ute. Oh Yeah? 
R-Rated NXR 

The Senator from Qld. This one performs! 
RWD Handling with an Oz Champion 
How to use a Multimeter 


Even more VL Grunt with the right exhaust 
Head Jobs: We talk to the world’s best 
Modifying Engine Management Systems (Pt 2) 
Building your own water /air intercooler 


Car Sound: Finding a spot for a sub woofer 
Buying Used: Commodore VN V8 

Net Rap: More Internet goodies 

Shop Talk: Beware the Bull about Bolt-Ons 
Enviroline: Why the fuss about unleaded fuel? 
Forward and Reverse: You have your say. 

Ask the Oracle: all those things that stump you! 


FROM THE PUBLISHERS OF SILICON CHIP MAGAZINE 


From the pages of Australia’s most 
dynamic electronics magazine, SILICON 
CHIP, come 20 electronic projects you 
can build for your car. Not just circuits, 
but complete articles with complete 
instructions, including fitting. Even the 
novice constructor can do it! 


YES! Twenty great projects for cars, including: 
High Energy & Breakerless Ignition Systems Ultrasonic Alarm 


Digital Tachometer + Coolant Level Alarm Flashing Alarm Light 
Talking Headlight Reminder + UHF Remote Switch + Thermostatic 
Switch For Electrically Operated Radiator Fans + And much more! 
Bonus: there are eight quick circuit ideas too. 


ron U 


Please send me copies of 20 Electronic Projects For Cars 


Enclosed is my cheque/money order for $ _ or please debit my 


T Bankcard OVisaCard — Li Master Card 
GardNo. | | | | ral T! Simply phone (02) 9979 
Š 5644 & quote your credit 

Sloneture Caderpiydate card number; or fill in the 

Name Phone No(___)_ coupon & fax it to (02) 9979 
PLEASE PRINT 6503 (any time); or mail the 

Street coupon to Silicon Chip 

Publications, PO Box 139, 

Collaroy, NSW 2097. 


Suburb/town — Postcode_ 


